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A REVIEW OF AEROELASTICITY 
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feed-back 


verodvnamic loads 


aeroelastie problems involve the circuit: 


elastie deformations = 


A 


where the arrows signify affect. In the general dynamic 
case, inertia and, perhaps, frictional forces contribute to the 
loads. The underlying mathematical equations are always line- 
arized; they are homogeneous in stability problems S, and non- 
homogeneous In response problems . The aerodynamic forces 
do not respond instantaneously to the motion of the system; the 
circulatory parts are subject to “aerodynamic lag,” as indicated 
by the Wagner-Kiissner-Theodorsen theories. 


Among the important seroelastic problems are: 


SS! Flutter, the 
trolled by equations including inertia terms and taking aero- 


“classical” aeroclastic stability problem con- 


dynamie lag into account. 

S2 Wing divergence, that is, static aeroelastic stability. 
Inertia loads and aerodynamic lag vanish. 

S3 Aeroelastic effects on flight stability, which can be expressed 
by “slowly varying” solutions which allow for neglect of inertia 
forces due to variation of elastic deformations and, generally, of 
verodynamie lag. 

Ri Buffeting, that is, the tailplane response to eddying flow 
in the wake of the wing close to stalling. 

v2 Control reversal and redistribution of aerodynamic load duc 
to structural distortion ( response to cont rols and to angle of attack), 
represented by stationary solutions of the mathematical equa- 
tions, inertia loads, and aerodynamic lag vanishing. 

R3 Aeroelastic effects on maneuverability, depending on slowly 
varving solutions, again allowing the simplifications specified 
under S3. 

R4 Transient oscillations generated by gusts, a general dynami- 


cal problem. 


In all aeroelastic considerations the elasticity of the system is 
simplified, generally to a quite elementary model. Chordwise 
sections of wings and control surfaces are taken to be perfectly 
rigid, usually a justifiable assumption. The deformations are 
then broken down into bending and torsion in accordance with 
theory. A 
elastic axis is presumed, the bending moment is computed as 
This procedure is not, 
For large airplanes, shear 


elementary, straight beam deformation straight 


k1z", the torsional moment as GJ¢’. 


however, unconditionally adequate. 
deflection and shear lag appear to contribute to the elastie prop- 

Eprror’s Note: The third in a series of articles, contributed to 
Appiigep MecHANIcs Reviews by international authorities, survey- 
ing important topies in applied mechanics 
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Ch}. For 


affects the behavior in torsion (2). 


erties certain wing designs, differential bend 


The most common and n ‘ 
Important complication, however, is the occurrence of appre: 
cross-stiffnesses, 1e., elastic couplings between bending and tor 
sion, Which occur even in unswept wings in the absence of 
straight elastic axis (due, for example. to cutouts or other desig 
discontinuities), xeept for swept wings (3, 4), where the pr 
lem is acute and still not definitely solved, this complicatior 
received little attention. 

In usual practice, the computed elastic properties and in 
distributions of an airplane are ehecked experimentally by ny 
of a resonance test of the complete airplane. It is generally sug: 
gested that agreement is easily obtained by applying slight 
rections to computed stiffmesses. Frequently, this is far tro 
true. Often, agreement not only cannot be attained withou' 
When there are many natural frequencies, partly close together 
it may even be difficult to deduce appropriate diagonal stiffnesss 
from the test results. A good paper on this subject would 
tainly be useful. The results of resonance tests may, themselves 
far from perfect. In this 
methods have been proposed recently (5) which should result 1 


also. be respect, moore elabori! 


important improvements. 

For straight wings, the distributed aerodynamic forces 
quired for the solution of the stationary problems of aeroelastic! 
S2, R 2 


~? 


are conventionally based either on the quite elements! 
“strip theory” or on Prandtl’s integral equation, A remarkas 
new method for solving this latter equation has recent] 
developed by Sears (6). It offers particular advantages © 
equation is connected with aeroelastie R2 problems. — Other poe 
ress (7) concerns mainly the consistent reduction of the 2 
matics to easily mechanizable matrix schemes. 

In the ease of swept wings, Weissinger’s method is ge! 
used to obtain the distribution of aerodynamic forces 
method reproduces the spanwise lift) distribution accurs' 
however, it should not be considered as entirely adequate bees! 
it gives no information regarding the chordwise shifts 1 '° 


~ 


center of pressure occurring under the influence of sweep! 
in particular in the center and tip regions. AS | 
posed methods which take this effect into consideration.‘ 

{ the! 


: , ' 
solution of the incompressible, aerodynamic problem o! 


feissner (S 


swept wing has certainly not yet been reached. 
In the subsonic region, the effects of compressIbul's 
traced by the simple Prandtl-Glauert rule. Transonic and se 


* Numbers in parentheses refer to Bibliography at end of (2°! 
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. eases need not be considered here because, as yet, too little 
- heen published on #2 problems. 
\s for the quasisteady S3 and R3 problems, the usual pro- 
yes for obtaining stability derivatives, ete., are added to the 
iis already noted in the earlier discussion. 


“pif 


1, dutter caleulations not involving compressible flow, the 
yentary strip-theory adaptation of the Kiissner-Theodorsen 


| & 


-namic coefficients to finite span can, if necessary, be now 
¥ aeed for straight wings by acceptable correction methods 
i). For swept wings, where the corrections may be ex- 
ete to be still more important, no suitable theory is available. 
T . opportunities for accounting for compressibility in the sub- 
régime are still inadequate, existing tables of coefficients 
yy tentative and incomplete. Provisional correction pro- 
edures of a Prandtl-Glauert type can, at most, have some empiri- 
Jusefulness. New fairly extensive tables based on a theory of 
Timman (11) are being prepared in Holland. Very extensive 
bles of aerodynamic coefficients of oscillating wings in two- 
ND dimensional supersonic flow have been published recently in the 
(hited States (12). Similar tabulations are being prepared in 
France (13) 

ang {vailable experimental checks of the Kiissner-Theodorsen 
nr ‘heory, used so extensively all over the world, are still fragmen- 
rary e.g., Cieala (14)]. A recent paper by Drescher (15) report- 
gon measurements of aerodynamic coefficients of a wing with an 
osvillating control surface in two-dimensional incompressible flow 

s, therefore, of considerable interest. 
The xerodynamics underlying the buffeting phenomena in 

hlem Ris still fairly obscure. 

Progress in flutter analysis itself largely concerns the develop- 
ent of methods allowing for the treatment of complicated svs- 
ts With many degrees of freedom, e.g. (16). More and more, 
culation procedures are being converted into readily surveya- 
ve and mechanizable pure matrix schemes, and direct iteration 
methods for flutter modes and frequencies are becoming more 
mportant. An attempt has been made to improve the mathe- 
matical background of flutter analysis [complicated by the non- 
vi-adjoutness of the basic equations, as indicated by Wielandt 
and to give a critical account of the numerous Ritz-Galerkin 
(ype and iteration methods applicable to flutter problems (18). 
alog Machines and commercial punched-card equipment have 
teen employed in flutter calculations. Both are useful, but not 
particularly convenient. Eleetronie and relay machines, how- 


ever 


t, should allow considerable expansion in the scope of flutter 
ulations, 
Extensive calculations have been made for highly flutter- 
‘sitive Wing-control-tab systems (19, 20). Flutter of swept 
igs constitutes a difficult problem, at least in principle, both 
elastic and the aerodynamic properties being complicated and 
overed by entirely satisfactory theories, as stated previously. 
ombined theoretieal and experimental approach has just been 
ished by the National Advisory Committee for Aeronautics 


This \ report by Smilg (22) deals with the question of aileron oscil- 
‘ons at transonie speeds. On the whole, information applying 

aiid t this singular speed range is regrettably small. 
: eal The application of the experimental techniques of flutter analy- 
‘s has been facilitated by a valuable report (23) from a group 
aaa “Penenced in this type of work, on the design of flutter models 
\ “utable for wind-tunnel analysis of the flutter characteristics of 
arplane. Experimental work providing important infor- 
on the various flutter modes of tail systems has been 

med out in England (24), 

auper- ‘agg lastic S3, R2, and R3 problems have attained con- 
~The Importanee for high-speed aircraft (25). For swept 
"es, the R2 problem involves major design criteria, and a good 


+ 
T 
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deal of work has been directed to this tvpe of wing (26, 27) 
Since flutter is usually suppressible by suitable mass decoupling 
(mass balance), the seroelastie S2, S83, R2, and R3 phenomena 
tend to become determinative for the stiffnesses. They may be of 
still greater importance in the supersonic range. An exhaustive 
analysis of these problems is hampered by the complexity of the 
required calculations. 

In conclusion, attention is called to the fact that many of the 
references mentioned in this review are used mainly as illustrative 
material, a complete bibliography not being intended. 
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Communications 


Concerning AMR 3, Rev. 1668 of W. S. Hemp, The theory of flat 
panels buckled in compression. 

It is stated that the results of R. & M. 2128 are smaller than the 
“exact” results of 8S. Levy [Nat. adv. Comm. Aero. Rep. 737). 
This does not surprise me, since in Levy’s solution the edges of 
the plate are constrained to remain straight, whereas in my solu- 
tion, given in the R. & M., the edges are “‘free’’—for boundary con- 
ditions “parallel” to the plane of the plate. The results of R. & M. 
2128 are “exact” for the problem considered. 


W. 8S. Hemp, England 


Correction to AMR 4, Rev. 584 
At beginning of review, please read “Picone method” for 
‘Ticone method.”’ 


Theoretical and Experimental Methods 


(See also Revs. 1004, 1027, 1058, 1089, 1235, 1283, 1351) 


973. Milne, W. E., Note on the Runge-Kutta method, //. 
Res. nat. Bur. Stands, 44, 5, 549-550, May 1950. 

The Runge-Kutta method for the numerical solution of differ- 
ential equations has well-known advantages: (1) No special de- 
vices are required for starting the computation; (2) length of the 
step can be modified at any time in the course of the computation 
without additional labor. Its serious disadvantages often drive 
one to seek other schemes: (1) The process does not contain in 
itself any simple method either for estimating the error or for de- 
tecting mistakes in computation; (1) each step requires four sub- 
stitutions into the differential equation (an amount of labor often 
excessive). The examples usually cited show the method in an 
unreasonably favorable light. Author proposes a different proce- 
dure also of the fourth degree in the increment, A, and one with 
a simple accompanying control. Instances are given where the 
new procedure is obviously preferable. The value of gn41 is 
computed from those of yn—1, yn’, and 6°y,.’ (the second central 
difference of y,’). Other methods, not mentioned by author, are 
in use. Albert A. Bennett, USA 


974. Vand, V., A mechanical x-ray structure-factor calculat- 
ing machine, J. sci. Instrum. 27, 10, 257-261, Oct. 1950. 

Paper describes a mechanical analog computer for x-ray struc- 
ture-factor calculations. Simultaneous summation of the Fourier 
terms is achieved by a pulley system first devised by Kelvin. Of 
particular interest is the toothless ratchet mechanism which is 
intrinsically more accurate than the equivalent geared system 
used in a previous machine. Friction build-up in the pulley add- 
ing mechanism limits maximum capacity of machine, which in its 
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present state can deal with structures containing up to 48 atom: 


per unit cell having a center of symmetry. 
Machine has been devised to handle the method of steepes: 
descents but has not proved altogether satisfactory on accoun: 
Author indicates that it js 
vet clear whether this is due to construction of the machine 


slow convergence of the method. 


re 
0 


method of stating the problem. A. Porter, Canada 


975. Willers, Fr. A., Automatic computers (in (iernyy 
Arch. tech. Messen, no. 169, T16-18, Feb. 1950. 

A survey ineluding modern, American, English, Frenet,, 
German developments, and some basic concepts of the logics 


sign of automatic computers, Ed 


976. Middleton, W. E. Knowles, The curve computer, (', 
J. Res. 28, sec. F, 8, 324-332, Aug. 1950. 

An electromechanical instrument has been developed wh 
adds, subtracts, multiplies, or divides the ordinates of two curves 
in Cartesian coordinates, plotting the resulting locus. This uso 
the Wheatstone bridge principle, and is semiautomatic: 
curves are followed manually, but a phase-sensitive servo syste: 
keeps the bridge in balance. Attachments are provided for deter- 
mining the area under the resulting curve, and also for per- 
formance of certain logarithmic operations of interest in pho- 
tometry. In the ordinary use of the computer, the accuracy ; 
about 0.3°, of full seale or better. From author's summary 


977. Bouthillon, M. L., Big calculating machines, |, II 
French), Mémor. Artill. fr. 24, nos. 1, 2, 221-247, 251-824, 195 
Author surveys the development of calculating machines 
cluding the most recent types and explains in detail physica 
principle on which each machine is based and the mode of opers- 

tion. 

First part describes calculating machines and_ differentia 
analyzers which are operated by purely mechanic, electromag- 
netic, or electric-control devices (integrator of V. Bush, automat: 

Harvard University, and 
Second part deals with ux 


sequence controlled calculator of 
machine of the Bell Laboratories). 
thermionic valves for calculating machines: the explanatior 
the basie electronic control device (in USA ealled flip-flop) and ts 
manifold applications. Third part describes the mode of opers- 
tion and construction of the big electronic calculating maclunes 
(ENIAC, EDVAC, UNIVAC, machines of the Raytheon ‘ 
pany, of Massachusetts Institute of Technology, of Internatio! 
Business Machines Corporation, and of Institute for Advance: 
Study in USA; the EDSAC, the machine in the National Physics 
Laboratory, and other projects in England). 

Manfred Shafer, (:erma: 


978. Korn, Granino A., Stabilization of simultaneous equé 
tion solvers, Proc. Inst. Radio Engrs. 37, 1000-1002, 1949 

Paper is concerned primarily with simultaneous linear eqs! 
solving machines in which the error in ith equation is wet 
change the ith unknown directly through a feed-back ampit 
It is assumed that the system of equations is positive defn’ 
Problem of designing amplifiers so that a system of 7 equal 
will be stable is reduced to that of designing an amplifier !0" * 
single equation ax + b = 0, where a may be a complex "uly 
with a positive real part. ‘The fundamental importance © th 
last-mentioned theorem lies in the fact that it reduces the aes 
of amplifiers for the complicated multiple-loop feed-back sys" 
to design of one simple feed-back amplifier, so that stability e™* 
known from experience or a Nyquist analysis may be 4p?" 
Described analysis can be extended to cases in which 
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fiers are not exactly identical as has been assumed above 
more general theorems useful for design of multiple-loop 
wk amplifiers and servomechanisms may be derived from 


4 


her 


Mathematical Reviews R. Hamming. USA 


770. Hamaker, H. C., Taudin Chabot, J. J. M., and 
Willemze, F. G., The practical application of sampling inspection 
sans and tables, Philips tech. Rev. 11, 12, 362-368, June 1950. 
~ For the practical execution of sampling inspection by unskilled 

. personnel, the Philips Works in Holland have introduced 
evupling table from which a suitable and efficient sampling 
in easily be derived for each particular case. 
From authors’ summary 


30. Stange, K., The formation law for the error formulas in 
the compensation of error measure series with the help of integer 
rational functions of growing order (in German, Z. angew. 
Wath. Mech. 29, 7/8, 225-238, July /Aug. 1949. 

. set of measured quantities . . . correspond- 
to values of an argument at equal intervals of length 7 can be 
thed by a formula (1) #, OP _ nA, Live, Where the \’s are 
mined from the best fitting (in the sense of least squares) 
min! of degree R = 2r, or R = 2r + 1. The author in- 
cites the asymptotic behavior, as the n in (1) grows large, of 


-9 Tk—ty Thy Tk+1; - 


} ‘ . ’ n fo 
it he calls the “physical error,’ namely, fp=(>_; - —nA,%)'”? 
‘of what he calls the ‘mathematical error’ f),, where 


aort+2 


Zi; (2r +27 


gee tae aw 
(2r + 2)! = —n 


tu = yer +2) ‘ 


io this he expressed f, and fy, by means of ratios of certain de- 
wants. First- and second-order approximations are worked 
‘and the accuracy of the second approximation is indicated by 
glieal comparison of the approximate with the true values. 
ie vlso obtains formulas for the ¥ expressed as functions of dif- 
es of even order and treats in considerable detail the special 
=r-+ 1,ie., the case where two more points are used than 
are coefficients in the polynomi:l. 
es of Mathematical Reviews W. EE. Milne, USA 
41. Dumas, M., and Maheu, P., Statistical methods and 
their applications in the field of industrial techniques. II (in 
Wémor. Artill. fr. 24, 2, 325-439, 1950. 
\ continuation of @ series of articles by these two authors. 
“topics treated are the uniform distribution, Poisson law, 
«limit theorem, the classification of distributions according 
wl Pearson, and the composition of two or more probability 
\ number of industrial examples are given. An interesting 
“sion Is given of some of the difficulties underlying construe- 
sound inspeetion plans. Benjamin Epstein, USA 
“82. Ortega, Miguel Garcia, Space structures (in Spanish), 
fien, apli. 4, nos. 2, 3, 97-116, 209-226. Mar.-Apr., May- 
& 1950 
ing matrix notation, author establishes the relationships 
i displacements at ends of an element (bar) of a three- 
‘tonal structure and forces (reactions) applied to them, in a 
“atively simple and straightforward way. In the first 
‘he isolated bar is considered and foree-displacement rela- 
“are established in the usual way, then expressed as matrixes 
“'* to & coordinate system related to the bar in unstrained 
% Equations of transformation to another arbitrary coor- 


NATO Syst, 


m are then given and the use of matrix calculus for 
~ such transformation is indieated. 
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Second article shows how equations of equilibrium for joints ot 
the structure can be immediately written in matrix form. To 
actually solve the problem it is only necessary to translate these 
equations in scalar form and solve the resultant linear system. 

The final setup becomes greatly simplified if symmetry exists in 
the geometry of the structure and the applied external loads 
Means of attaining this simplification are also indicated. 

Several forms for the systematic computation of the various 
Steps are presented, and application of the method to a particular 
structure is worked out in detail. Ernesto Saleme, USA 


983. Bonnell, D. G. R., and Watson, A., An apparatus for 
measuring small changes in linear dimensions, ./. sc’. Instrum. 27, 
1, 10-12, Jan. 1950. 

In apparatus described, movement of the specimen is magnified 
by the change in the angle of reflection of a beam of light incident 
on asystem of rotating mirrors. A device is incorporated to trans- 
late horizontal movements of the specimen into vertical move- 
ments on the extensometer. From authors’ summary 


984. Cattelain, F., Measurement of linear variations of 
cables (in French), Ann. Trav. publics Belg. 103, 2, 261-266, 
Apr. 1950. 

Two schemes—photogrammetric, and mechanical—used to 
measure elongations of prestressing cables of the Selayn bridge 
are described. Gage length of 12.17 m was marked off on cables 
and on Invar wire subjected to 20 kg tension. Photogrammetric 
method has been deseribed in Bull. 17, Société Belge de Photogram- 

In mechanical method, dials reading to 0.01 mm were 
Precision reported for either method is about 0.02 mm 


metric. 
used. 
Among advantages and disadvantages listed for both methods, 
author states systematic errors are eliminated through use 0° 
photogrammetric method. James P. Michalos, USA 


985. 
in the electron microscope (in German), 
TS1-83, Aug. 1948. 


Mahl, Hans, Measurements of lengths and thicknesses 
Arch. tech. Messen 156, 


986. McDonald, Donald, Analog computers for servo prob- 
lems, Rev. sci. Instrum. 21, 154-157, 1950. 

The impedance equation connecting input and oulput voltage 
for an amplifier is specialized to correspond to (1) differentiation, 
(2) integration, and (3) summation. In the first two cases distor- 
tion in phase and magnitude occur, both depending on fre- 
quency. Under certain assumptions satisfied in practice, limit~ 
are found for these distortion terms in the case of an amplifier of 
gain 700, the design details of which are given. It is concluded 
that such low gain amplifiers are suitable for servo problem analog 
computers. 


Courtesy of Mathematical Reviews R. Chureh, USA 


987. McCann, G. D., The California Institute of Technology 
electric analog computer, Wath. Tables and other Aids to Computa- 
tion 3, 501-5138, 1949. 

A brief description of the composition of the machine and de- 
The kinds of problems treated 
The bibliography 


tails of some of its components. 
and the general methods used are discussed. 
lists a number of papers which contain more detailed information 
Courtesy of Mathematical Reviews S. H. Caldwell, USA 


988. van Wijngaarden, A., and Scheen, W. L., Table of 
Fresnel integrals, Proc. kon. Ned. Akad. Wet. 19, 4, 1-26 1949 

Five-decimal tables of Fresnel’s integrals: C(uw) = of” cos 
(7 /2)tdt: S(u) = Sf“ sin( mw /2)tdt for u ranging from 0 to 20 in .01 
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intervals are given, together with the modified second differences: 
6* = 6? — 0.184 6°. 
interpolation polynomials 4)? and /\? for each 10th of the interval 
A short 
account of method followed in computation of tables and in check- 


An additional table contains values of the 
so as to facilitate use of Everett's interpolation formula. 


ing values obtained, and numerical coefficients used in the series 


expansion are also presented. Ernesto Saleme, USA 


989. Gusarova, R. S., On the boundedness of the solution of 
a linear differential equation with periodic coefficients (in Rus- 
sian), Prikl. Mat. Mekh. 14, 3, 313-314, May-June 1950. 

Author proves by elementary means the following generaliza- 


tion of a theorem of Lyapunov. “If p(.c) 2 n?, — © <4 < o, 
ri J* p(xda S 4(n +1) + n%(1/o7? + 4), n = 0, 1, 2,3, 4, then 
all solutions of y” + p(r)y = O are bounded for — © <a < @,” 


R. Bellman, USA 


990. Erugin, N. P., Note on the integration in finite form of 
a system of two equations (in Kussian), Prikl. Mat. Mekh. 14, 3, p. 
315, May-June 1950. 

Author points out that the system of two real equations 
da/dt = u(x, y), dy dt = v(2, y) can be reduced to the complex 
equation dz/dt = F(z), z = « + ty, if wand v satisfy the Cauchy- 
Riemann conditions, and illustrates this by means of the equation 
dz/dt = az + bz*. This method may be quite useful in obtaining 
families of typical solutions. R. Bellman, USA 


$991. McLachlan, N. W., Ordinary nonlinear differential 
equations in engineering and physical sciences, Oxford, Clarenden 
Press, 1950, vi + 201 pp. $6.50. 

Book is an attempt to give engineers and physicists a brief in- 
troduction to methods for treating ordinary nonlinear differential 
equations. Accordingly, since there exist no general methods but 
only numerous examples with recurring techniques, a restrictive 
selection has been made. Some specialists will object to the con- 
tents on the grounds that the examples of particular interest to 
them have been omitted: however, an objective evaluation shows 
that the excluded material, with one major exception, is more gen- 
erally in the category of illustrative examples (although there is a 
bibliography of 211 references) rather than in the category of the 
methods. Methods included are: (1) Integration by inspection 
or simple transformation; (2) integration in terms of elliptic func- 
tions; (3) iteration: (4) perturbation; (5) expansion into a 
Fourier series and elimination of the secular terms; (6) derivation 
of equivalent linear equations; (7) application of Mathieu fune- 
tions in approximating periodic solutions; and (8) isocline and 
other graphical and numerical procedures. Book is particularly 
strong whenever examples are taken from acousties or vibration 
theory or the methods depend on Mathieu functions. The aero- 
nautical engineer has been somewhat slighted in that Lanchester’s 
phugoids, Hamel’s solution for spiral flows, the equation of Blasius, 
and Pohlhausen’s use of isoclines in boundary-layer theory (to 
mention only a few) are excluded. The major objection, however, 
is the omission of a discussion on use of analog and digital compu- 
ters and the accompanying difficulties in satisfying boundary eon- 
ditions, and this is surely the method most frequently used by en- 
gineers for solving other than obvious differential systems. 

Book is well written and the typography and physical composi- 
tion (no misprints were noted) are in harmony with the faultless 
tradition of the Oxford Press. Allin all, the work will be valuable 
to anyone interested in making nonlinear analyses or in checking 
the reasonableness of the recorders of analog computers or the out- 


put tables of digital computers. 


Knox Millsaps, USA 
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992. Théophile, Got, Determination of periodic stable Solu- 
tions of certain quasi-harmonic differential equations (jr, [';,. 
(. R. Acad. Sci. Paris 230, 612-614, 1950. 

Poincaré showed that the system ¢ = y,y = —2 + pPy. 
has a limit-cycle for all small w@ > 0; here P(z, y) is a polynon 
P(—x, —y) = —P(r, y). Author introduces polar coordinate 
# and obtains expression p = Po+> sn — Mp, (8) for a limit o 
functions p,(@) have period m and are caleulated by recuss 
Similar expressions are obtained for the period and amplitud: 
limit-eycle. Explicit results of these calculations are presented ; 
the equation of van der Pol, in which PCr, y) = (1 = x2 jy. 

J. G. Wendel, Us\ 


Courtesy of Mathematical Reviews 


993. Murray, F. J., Linear equation solvers, (Qi) 
Math. 7, 263-274, 1949. 

This article considers automatic adjusting types of linear siny- 
taneous equation solvers where the process is either continuous 


in an analog-equation solver, or in discrete steps as in a digits 
° n 

Ife, = Deiat, 

processes considered are assumed to be linear operators on: 

e;. “In the present article, we point out that if an adjusting ty 


t 


computing routine. + h;, the only adjus 


of machine is to operate successfully whenever the determinay: 4 
is not zero, then the square of the determinant must enter || 
indicial equation of the equations of motion for the machine. T 
necessary condition for successful operation rules out ans 
feedback which does not involve using the a;; twice. This » 
generalizes certain aspects of the necessity argument indicated 
Goldberg and Brown” [./J. appl. Phys. 19, 339-345, 1948; AMR A, 
tev. 759]. 

Courtesy of Mathematical Reviews 


R. Hamming 


994. Booth, A. D., An application of the method of steepest 
descents to the solution of systems of nonlinear simultaneous 
equations, Quart. J. Mech. appl. Math. I, part 4, 460-468, |) 
1949. 

Five procedures are outlined for “solving” systems of nonlin 
simultaneous equations. Author asserts that his method requ 
only 1/n times the number of steps that are necessary in‘! 
Southwell and Svnge methods; however, he admits that exprre- 
sions used in his method are so complicated that high-speed | 
tronie computing equipment is indicated. Reviewer beli 
that simplicity of the formulas far outweighs the requiremen's 
extra iterations in methods to be used on such computing eq!) 


ment. Harry D. Huskey, UA 


995. Pipes, Louis A., The summation of Fourier series >) 
operational methods, ./. app/. Phys. 21, 4, 298-303, Apr. 1) 

Author shows how the Laplace transform method may |» 
plied to the summation of Fourier series of the type occurring 
the theories of electrical and mechanical oscillations and condi 
tion of heat. After a lucid exposition of the fundamentals « 
method, author illustrates its use by considering four suits 
chosen examples of some practical importance. 

I. N. Sneddon, Eng! 


996. Marsilii, Paolo, A method for the approximate solution 
of problems of operational calculus (in Italian), Hletirofern > 
258-263, 1948. 

Given the function F(p) in F(p)/p = » f° e~?if(t)at, the aul 
tries to obtain an approximate evaluation of f(t). In // * 
Dai)—-1 [°C +!® opty -1KF ‘ and \ 
(Qri) 1 fer erp F(p ’lp he replaces p by I/a, anc 


f(t) = —(27i),. fe’ *F(1/a)a~'da, where the line of inted! 


is a circle C through the origin, with its center on the res 
As all singularities of F(p) are on the left of the straight 
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_¢ + io@) there are no singularities of (1 a) inside or on 
Xow the funetion F(1/a) is approximated by «a polynomial 
\y)=at+Bat+ya?+...+va". The coefficients (a, ..., ¥) 
tained by identification of F(1/a) and F*(1/a) at n + 1 
The approximate 


early chosen points a, on or inside C. 


ff(t)is 


f(t) = —(2mi) fe 2F*(1/ajam da. 
< evamples are considered. By graphical integration an 
hound for the absolute value of the error is found. 

S. C. van Veen, Netherlands 
ey) of Mathematical Reviews 


907. Rao, G. V. R., Upper and lower bounds on variational 
integral in compressible flow, J. wero. Sci. 17, 3, p. 182, Mar. 
0 
. k_ O. Friedrichs’ method for formulating an adjoint minimum 
em is applied to the variational integral for the linear pertur- 
potential of two-dimensional steady compressible flow. 
It is not 
. Wwe can... gather in- 


integral ean thus be bounded above and below. 

to reviewer that as a consequence * 

ation on the approximations involved in the velocities.” 

\wiational approximations can exhibit poor local behavior while 

providing a good approximation for the variational integral. 
Stephen H. Crandall, USA 


198. Stiefel, Edward, and Ziegler, Hans, Natural eigenvalue 
oroblems (in German), Z. angew. Math. Phys. 1, 2, 111-138, Mar. 
mo 

Collatz ["Eigenwertprobleme’; AMR 3, Rev. 604] has dis- 
odin detail the differential equation approach to characteristic 
w problems; however, methods he developed do not apply to 

ems in Which the characteristic values appear in the bound- 

onditions. Authors propose to overcome this difficulty and 
wilitate the mathematical formulization of the problem by 
ng the caleulus of variations. Special problem of whirling of a 
tilever shaft with end mass and axial thrust is used as the 
-s for a general discussion of two-dimensional vibration and 
ity problems. Correlation is obtained between theory of 
teristic value problems based on the differential equation 
theory founded on variational principles. 


Robert P. Felgar, Jr., USA 


Mechanics (Dynamics, Statics, Kinematics) 


(See also Revs. 1023, 1030, 1236, 1418) 


9. Heck, O. S., Contribution to the analytic treatment of. 


‘quilateral four-bar linkages (in German 
30,8 9, 239-240, Aug.-Nept. 1950. 
Paper shows how the inverse curve to a conic, referred to an 
“tary point, may be generated by an equilateral four-bar 
«e. Relations between the parameters of the conic, coor- 


. Z. angew. Math. Mech. 


4 


ves of the reference point, and the lengths of the links permit 
It is 
“ied that this problem finds practical application in the genera- 
‘0! Piercy and Joukowsky profiles through link mechanisms. 
G. A. Nothmann, USA 


“Tihination of the conic from the linkage, or vice versa. 


‘000. Whitehead, J. R., Surface deformation and friction of 
“etals at light loads, Proc. roy. Soc. Lond. Ser. A ., Math & Phys. 

201, no. 1064, 109-123, Mar. 1950. 

‘s'udy has been made of the interaction of sliding metals when 


rmal Jos . : : 
‘mal load between them is very small. 


A new apparatus is 
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described which enables friction to be measured, under controlled 
Defor- 
mation of the sliding surfaces has been studied by light and elec- 


conditions of sliding, down to loads of a few milligrams 


tron microscopy. These techniques have been used to investigate 
the validity of Amontons’ law (proportionality of frictional force 
to load) over a very wide range of loads, from a few mill.grams to 
several kilograms. 

I:xperimental results on electrolytically polished copper reveal 
a departure from Amontons’ law when the normal load is less than 
afew grams. A corresponding change is observed in the deforma- 
tion within the track of sliding. 
damage is slight. 


At light loads frietion is low and 
This is attributed to effeet of the thin film of 
oxide formed by contact with atmosphere. A thicker film of 
oxide, formed by heating in air, reduces friction at heavy loads. 
Results of observations on copper surfaces prepared in various 
ways show that the influence of surface roughness upon friction is 
not great. 

Results of further experiments show that friction of silver on 
silver, and of aluminum on aluminum is constant and Amontons’ 
law holds over the whole range of loads. [t appears that the thin 
film of oxide on aluminum is penetrated even at the lightest loads. 
Results are discussed in relation to those for copper, and the dif- 
ference in behavior of the various metals is attributed to the con- 
trasting propert ies of their oxides. 

Isolated experiments on sapphire and diamond show that the 
coefficient of friction is low and constant for these nonmetals, and 
a few experiments made on boundary lubricated metals are re- 
corded. 

In spite of the deviations from Amontons’ law on some metals, 
the results of all the experiments on dry sliding emphasize the 
essential similarity of the frictional process and of the basic 
mechanism over an enormous range of loads. 


From author’s summary by Ie. 1. Shobert IL, USA 


1001. Morris, J., The whirling of a spinning top, Nerv. 
Quart. 2, part I, 9-14, May 1950. 

The whirling phenomenon in rotating shaft systems has again 
become a problem of considerable importance, primarily in the 
recent development of lightweight prime movers with revolving 
rotors at high speeds, and also in connection with the mechanism 
for operating contra-propeller systems. The whirling of a top in 
consequence of an unbalance is treated here. The ordinary sym- 
metrical top may have only one whirling speed and this will be 
above the minimum speed for stability in the vertical position. 
The unsymmetrical top however, in certain circumstances, may 
have two whirling speeds between which the unforced disturbed 
motion is exponentially unstable. Problem: considered by author 
is that of a top spinning on a perfectly rough horizontal plane. 

Th. Poéschl, Germany 


1002. Honnell, Pierre M., The absolute calibration of a Brush 
accelerometer and its response to square waves of displacement 
and velocity, 7’rans. Amer. geophys. Un. 31, 5, part I, 690-695, 
Oct. 1950. 

Paper presents a simple absolute dynamie ealibration technique 
employing the gravity acceleration as a standard against which 
the imposed dynamic acceleration is directly compared. Method 
is suitable for vibration pickups or shake tables. Illustrated by 
calibration of Brush pickup. Response of pickup to various wave 
shapes is shown. Martin D. Schwartz, USA 


1003. Mitchell, D. B., Tests on dynamic response of cam- 
follower systems, Wech. Engng. 72, 6, 467-471, June 1950. 

Paper reports a preliminary experimental study of three cam 
profiles: parabolic, harmonic, and cyeloidal. Records of accelera- 
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tion-time and velocity-time are presented for a range of cam 
angular velocities. It is concluded that for the eycloidal profile, 
peak forces on the follower are “generally slightly lower than 
those produced by other profiles.” Also, forces corresponding to 
follower vibration are “much smaller” for the eycloidal cam. It 
is emphasized that in all cases, construction of follower is a con- 
trolling factor in the reduction of oscillatory force, and that 
follower should be stiff with low mass. R. E. Roberson, USA 


1004. Storchi, E., Integration of indeterminate equations of 
statics of continuous systems on a surface of revolution (in 
Italian), Atti Accad. Naz. Lincei Rend. Cl. Sci. Fis. Mat. Nat. 7, 
5, 227-231, Nov. 1949. 

This paper is concerned with the general solution of Cauchy’s 
statical equations for acontinuous medium. For two-dimensional, 
three-dimensional, and four-dimensional spaces of zero or constant 
curvature the problem was solved by B. Finzi [title source, (6) 19, 
578-584, 620-623, 1934]. The author solves it for the case of a 
surface of revolution embedded in a three-dimensional flat space. 
In general the stresses are given as linear combinations of the 
first, second, and third partial derivatives of a single stress func- 
tion. The known special cases of the plane (Airy) and the sphere 
(Finzi) —and surfaces applicable to them—are exceptional in that 
they are the only ones in which first and second derivatives of the 
stress function suffice. The author indicates that for a general 
two-dimensional surface it can be expected that the analogous re- 
sult will involve fourth derivatives also. C. Truesdell, USA 


1005. Schaffner, Hans, Problems and methods of nonlinear 
mechanics (in German), Bull. Assn. Suisse Elect. 41, 17, 629-633, 
Aug. 1950. 


Expository paper. Stephen H. Crandall, USA 


Gyroscopics, Governors, Servos 
(See also Rev. 1215) 


1006. Ulanov, G. M., On the maximum deviation of the regu- 
lated quantity in a transient process (in Russian), Avtomat. i 
Telemekh. 9, 168-175, 1948. 

The mathematical problem is that of determining the maximum 
of r(t) where «x satisfies the linear operational equation f(p)z = y 
p = d/dt), and we are given that |y| < @. Using standard 
Laplace transform method of solution, author discusses a number 
of special cases, giving bounds for x in terms of a and f(p). 

R. Bellman, USA 





1007. Oppelt, W., The setting diagram for regulators (in 
German), Z. angew. Math. Mech. 30, 5/6, 188-189, May-June 
1950. 

Linear equations for governed system with self-governing 
capability and for governor with relay mechanism including the 
dashpot are represented by vector diagram, taking into account 
the lag of the system, e.g., as in the governing of heat. From 
this diagram, drawn for case of the limit of stability, a new equa- 
tion is drawn. From it a diagram is set up showing relation be- 
tween characteristic data at the limit of stability. Diagram gives 
information quickly as to the characteristic data which are needed 
to obtain stable governing. M. Nechleba, Czechoslovakia 


1008. Ryabov, B. A., Auto-oscillations in some servosystems 
conditioned by the presence of dry (Coulomb) friction (in Rus- 


sian), Dokladi Akad. Nauk SSSR 73, 2, 283-286, July 1950. 
Theoretical analysis of a viscously damped system of » general- 


APPLIED MECHANICS REVIEW): 


ized coordinates, with the addition of Coulomb damping in 
one of the coordinates. Substantially standard procedures Sina 
up for solution of n — 1 homogeneous differential equations , 
one nonhomogeneous equation containing the dry friction +s: 
Author shows that the period of self-excited oscillations jp 
automatic control systems depends only on the constants »j -), 
follow-up system and the oscillations may be eliminated by gp). 
priate adjustment of their values. Walter W. Soroka. | SA 


1009. Stout, Thomas M., A note on control area, //. 
Phys. 21, 11, 1129-1131, Nov. 1950. 

Time integral of error for step input has been suggeste: .. 
measure of control-system performance. Paper develops cory, 
a method for performing this integration, provided sy, 
transfer function can be expressed as ratio of two polynot 
The polynomials are factored into products of first-ord. 
nomials with time independent time constants. Time intey 
error is shown to be the sum of time ‘constants in denon); 
minus the sum of time constants in numerator. 

Reviewer comments that the open-loop transfer function js 
quently known as a product of simple factors, but that the fin 
of simple factors for the closed loop is difficult. For ease of fin. 
control area, denominator factors into a free integrator, 1s, : 
several binomials. Control area in this case is the reciprovs 
the loop gain. Minimization of control area calls for high (intin: 


gain. Similar situation exists for systems with steady-<s‘a- 
error. Hence, usefulness of minimum control-area criterion 
questioned. 


Paper will encourage further search for control criteria, but 
no use to control designers at present. 
John C. Sanders, Us‘ 


Vibrations, Balancing 


(See also Revs. 998, 1001, 1005, 1009, 1096, 1118, 1121, 1136, 1149 
1172, 1230, 1307) 


©1010. Thomson, William Tyrrell, Mechanical vibrations, \.\ 
York, Prentice-Hall, Inc., 1949, viii + 222 pp. $5. 

An introductory textbook of free and forced vibration 0! be 
systems. Treatment of one-degree-of-freedom and two-deg' 
of-freedom systems is followed by consideration of more advan’ 
problems of torsional systems and beams by methods of Ho 
Rayleigh, and Stodola. A short chapter is devoted to es 
bodies where simple analytical solutions exist. The impor's 
class of self-excited vibration is omitted. Text and illustrs’ 
are clear; examples are worked out to illustrate the te.’ 
problems for the student are given at the end of each chap’ 
Reviewer believes this is an excellent textbook for classroom 


struction. A. C. Hagg, 4 
©1011. Strelkov, S. P., Introduction to the theory of vibrations 


(Vvedenie v teoriyu kolebanii) (in Russian), Moscow-Lenins” 
Gosud. Izdat. Tekhn.-Teor. Lit., 1950, 344 pp. 

This text is addressed to the engineer rather than to tle! 
matician. Mechanical and electrical systems are cons! 
While most of the treatment is for linear systems witli con's" 
coefficients, nonlinear systems, parametric excitation, a! 
tributed parameters are also discussed. © N. Levinson. | >! 


1012. Krzywoblocki, M. Z., Vibration in composite be2™ 
Aircr. Engng. 22, 258, p. 223, Aug. 1950. 

Using Rayleigh-Ritz method, a procedure is outlined 1° 
termination of the natural frequency of two elastic beams, 4 
B, connected together at the middle of beam A, with acdi’ 
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arated weights elastically supported along A. Both the un- 
nied fexural and torsional cases are discussed. Procedure is 
4 alicable to the free vibration of airplane wing and fuselage, 
engines, bombs, ete., as suspended weights. 
William T. Thomson, USA 


1913. Ayre, R.S., and Jacobsen, L. S., Transverse vibration of 
,two-span beam under the action of a moving alternating force, 
ipl. Mech. 17, 3, 283-290, Sept. 1950. 
ayer contains theoretical and experimental studies. Because 
‘4p many assumptions, particularly that of zero damping, 
ary value of theoretical portion is to show that, as a result of 
-oment of the force along the beam, (a) there exist at least two 
sinct exeiting frequencies at which peak responses of each 
.vural mode will oceur; (b) these particular exciting frequencies 
wally differ noticeably from the natural frequencies of the beam. 
yerimental results are given which confirm the theory in these 
nets but, as expected, show stresses appreciably lower than 
predicted. B. Smilg, USA 


1014. Woinowsky-Krieger, S., The effect of an axial force on 
the vibration of hinged bars, J. app/. Mech. 17, 1, 35-36, Mar. 
HAN 
The nonlinear problem of free vibrations of a bar with hinged 
wis is reduced to a nonlinear ordinary differential equation 
vuieh is solved with the aid of elliptic functions. A table gives 
quuerical values of frequencies versus amplitude of vibration. 
‘dure is analogous to one employed by Wirchhoff for the cor- 
uding problem of the vibrating string. 
FE. Reissner, USA 


\015. Wenk, Edward, Jr., A theoretical and experimental in- 
vestigation of a dynamically loaded ring with radial elastic sup- 
sort, Dad W. Taylor Mod. Basin Rep. 704, NS 870-001, 71 pp., 
luly 1950. 

\uthor investigates free vibrations of circular rings on radial 
aastic supports and subjected to radial impulse in plane of ring. 
Depth of ring cross section is small compared to diameter. Ro- 
‘a’v inertia and shearing distortions are considered negligible and 
ave been ignored in the equations of motion. The theoretical 
‘reatment makes use of familiar product solution with model 
siapes given in Fourier series. 

\n elaborate experimental investigation is described validating 

evretical conclusions to a high degree of accuracy. 

R. M. Rosenberg, USA 


1016. Druszewski, Edwin T., and Houbolt, John C., The cal- 
ulation of modes and frequencies of a modified structure from 
those of the unmodified structure, Nai. adv. Comm. Aero. tech. 
‘ue 2132, 23 pp., July 1950. 

Paper deals with the modes and frequencies of a structure to 
“ich lumped masses and/or concentrated spring forces or torques 
‘ave been added. It is assumed that the modes and frequencies 
‘ the unmodified structure are known. Technique is based on 
serkin’s method, modes of unmodified structure being used as 
“arbitrary functions. Process used in finding the characteristic 
“ation is parallel to that for deriving the orthogonality condi- 
t It contains as unknowns the generalized coordinates, the 
“quency, and the concentrated loads and torques, which are in 
‘i tunctions of the coordinates and frequency. A novel feature 
“tte elimination of the coordinates and use of a set of equations 
“Wich the loads and torques are the unknowns. Each term of 
“e equations is an infinite series, but authors show that good 
“curaey is attained by use of only a few terms of the series. 
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Examples cover case of concentrated masses and springs added to 
a uniform beam. The mathematical development is too brief for 
nonspecialists in vibrations, and the use of equation (8), to deter- 
mine the modes, is obscure in the examples. Method should be 
useful in flutter calculations on aircraft wings. 

Bernard Etkin, Canada 


1017. Cambi, Enzo, Theory for the design of a metal tower 
against seismic vibrations (in Italian), Aéti Accad. Naz. Lince: 
Rend. Cl. Sci. Fis. Mat. Nat. 6, 608-616, May 1919. 

A theory is worked out for computing the response to earth- 
quakes of transmission-line towers such as those proposed for the 
high-tension cable across the Straits of Messina. Tower is 
treated as an elastic beam of variable section rigidly clamped at 
its base and carrying a concentrated mass M at the top. The 
variation in section along beam is approximated by piecing the 
beam together out of several portions with a constant mass per 
unit length in each portion and a variation in moment of inertia 
proportional to (1 — y.c)?, where ¥ is a constant and rs is distance 
from base. A solution is obtained in terms of Bessel functions 
after satisfying conditions of continuity at junctions of the succes- 
sive beam portions and end conditions at base and at top carrying 
the concentrated mass. A closed solution is given for a fixed-free 
beam with Jf = 0, in which the moment of inertia varies as 
(a — br)? throughout height of beam. The natural modes of 
vibration of the tower are finally used to express deflection of 
tower in response to a given external seismic acceleration. 

W. Ramberg, USA 


1018. Soroka, Walter W., Free periodic motions of an un- 
damped two-degree-of-freedom oscillatory system with non- 
linear unsymmetrical elasticity, J. appl. Mech. 17, 2, 185-190, 
June 1950. 

System under consideration is a two-degree-of-freedom tor- 
sional system, the shaft being clamped at one end, and carrying 
two disks; the restoring moment from first shaft is linear, that 
from second shaft varies according to a curve composed of two 
straight lines in an unsymmetrical manner. Author treats prob- 
lem by making use of linear equations in their respective fields and 
fitting the results together. Author gives samples of motions in 
seven diagrams, and points out that these diagrams show “uncon- 
ventional forms’”’ and have, with increasing amplitudes, ‘‘an un- 
expected trend jto a] growth of the number of oscillations of the 
linear shaft in a period [of the second shaft ].” 

Reviewer considers results shown are not as strange as they 
may appear at first glance. Thinking in terms of an “equivalent 
spring constant” for second shaft, which will decrease from high 
to low values as the amplitudes increase, one might interpret the 
given results in a qualitative way quite readily: With decrease of 
the average spring constant there will be not only a change of 
frequencies (of the two modes), but also a change of the amplitude 
ratios. The ratio k = A,/A: for the first mode becomes very low, 
that for the second mode goes toward high values The angular 
coordinates 6, and @, of both disks will have contributions from 
both modes; but in 6, the lower mode will prevail (because of the 
high value of kr) whereas in 9, the higher mode will prevail (be- 
cause of the low value of k11). This agrees with the evidence. 

K. Klotter, Germany 


1019. Sponder, E., On the representation of stability region in 
vibrations by means of the Hurwitz-determinants (in German), 
Schweiz. Arch. 16, 3, 93-96, Mar. 1950. 

Given a frequency equation of nth degree where the coefficients 
depend on parameters z and y. Paper shows stability region in 
z, y plane to be between curves D,_; O and a, O, where D,_1 is the 
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n—I\th Hurwitz determinant and a,, is the constant term in fre- 
quency equation. N. O. Myklestad, USA 

1020. Benz, Walter, Bending vibrations of shafts with single 
rotors (in German), Motortech. Z. 11, 3, 68-73, May-June 1950. 

Relations between whirling and operating velocities of a narrow 
rotor on a flexible shaft are derived in terms of moment of inertia 
of rotor and elastic constants of shaft. The complete range of 
parameter interrelation is discussed, for equal as well as for 
opposite directions of whirl and rotation. 

Unbalance, interaction between two rotor systems, or gas and 
inertia forces of the system may give rise to critical speeds. The 
last possibility is studied in detail on the basis of experimental re- 
sults (single cylinder engine: oscillographs of shaft deflection for 
the complete speed range and optical measurements of deflection 
configurations) and by a thorough dynamic force analysis of a 
reciprocating engine, in which many orders of critical speeds are of 
interest. For such engines, the critical speeds for which whirl and 
rotation are of opposite direction are claimed to be of particular 
importance. G. A. Nothmann, USA 


1021. Spaetgens, T. W., Holzer method for forced-damped 
torsional vibrations, ./. appl. Mech. 17, 1, 59-66, Mar. 1950. 

Shows generalized Holzer table for Diesel-engine forced vibra- 
tions at a prescribed frequency under influence of gas torques and 
damping, both between masses and at masses. The tables are in 
complex numbers, containing two columns for each one in the 
Applied to an actual engine installation carrying a 
J. P. Den Hartog, USA 


usual case. 
fluid damper. 


1022. Fraeys de Veubeke, B. M., Crankshaft-propeller vibra- 
tion modes as influenced by the torsional flexibility of the engine 
suspension, J. aero. Sci. 17, 5, 288-296, May 1950. 

An investigation is made of crankshaft-propeller torsional os- 
cillations coupled with the torsional oscillations of the engine as a 
whole. The method used is an extension of Biot’s [J. aero. Sci., 
Jan. and July 1940]. The equations ofoscillation of any crankpin 
and of the crankcase of a Jong crankshaft engine are first set up. 
Expressions for dynamic moduli (essentially the ratio of torque 
amplitudes to angular amplitudes), which are here functions of 
frequency, are then given corresponding to various types of pro- 
peller gear reductors. The equations are shown to Jead in general 
to a transcendental frequency-determinant equation, and a 
practical method of solving this equation is discussed. The re- 
sults of a numerical example are shown in which the engine sus- 
pension is assumed as rigid, “hard,” and “soft’’ (low resonant fre- 


quency ), respectively. M. Morduchow, USA 


1023. Malkin, I. G., On the theory of oscillations of quasi- 
linear systems with many degrees of freedom (in Russian), 
Prikl. Mat. Mekh. 14, 353-370, July-Aug. 1950. 

In the present paper, author continues to follow the program 
which he seems to have drawn for himself—to extend to more or 
less general nonanalytical systems of differential equations results 
already acquired for analytical systems. 
quasilinear system of order n 


He now considers a 


dz,/dt = 2a,,7, + pf.(t,71, . . 


‘ Le. tee ee Boe. i. x og 


where the a,, are constants, wis a small parameter, and the func- 
tions f, are continuous with period 27 in ¢ and have Fourier ex- 
pansions. Relative to z, they have continuous first partial deriva- 
tives satisfving a Lipschitz condition in a certain domain. The 
problem is to find periodic solutions of period 27 which for u = 0 
tend to similar solutions of the limiting linear system. In a 
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previous paper [Prikl. Mat. Mekh., 13, 1949], author diseys 
what happens when Jinear system has a periodic solution depen). 
ing upon a certain number of parameters. Results of that paper 
are applied here with particular emphasis on resonance, i.e, Whe 
the matrix of the a;; has a certain number of characteristic yp, ;, 
which are zero, or of the form +m, m an integer. The solyt) 
are obtained by successive approximations giving rise to ser. 
which are shown to converge [Further relevant references: \{.. 
kin, 1. G., op. cit., 14, 1950; A. I. Lurie, op. cit., 12, 1948, fas; 

S. Lefschetz, Us\ 


1024. Ayre, Robert S., Jacobsen, Lydik S., and Phillips, Ars 
Steady forced vibration of a non-conservative system with 
variable mass; a pumping system, J. Franklin Inst. 250, 4, 31: 
337, Oct. 1950. 

A system described by a generalized nonhomogeneous Flog: 
equation ¢ + ¢(t)a = Y(t), where g(t) is a stepwise changi 
mass function and Y(t) is a piecewise continuous forcing functiv 
is analyzed theoretically and experimentally. Assumption thy: 
system behaves as two single-degree-of-freedom systems in | 
linear mass ranges, use of initial conditions and displacement 0». 
tinuity conditions lead to solutions in four different classes 
Classes are characterized parametrically by static 
flection, forcing amplitude, forcing frequency, and the two natu: 
frequencies. 

Example treated is that of deep-well reciprocating pump wit 
negligible damping and sufficient external power to make 
forcing function independent of the load. Rotational analog » 
translational pump system is used as experimental aid for comp: 
tation. Results include: (1) Single resonance for this compour 
system with two natural frequencies occurs between the two 
quencies. (2) Displacement is linear function of forcing amp- 
tude if ratio of static deflection to forcing amplitude is constai’ 
(3) Over-travel of the secondary inertia occurs in two of the four 
classes of motion. 

Iixperimental and theoretical results agree closely except 


H. G. Cohen, Usi 


motion. 


resonance 


1025. Putnam, C. R., An oscillation criterion involving 4 
minimum principle, Duke math. J. 16, 633-636, 1949. 

Let q(x) be real and continuous on 0 S 2 < @. Let ye 
real and continuous and y‘(x) piecewise continuous for a = 2 < 
where a = 0, and let y(a) =0. Let , f° y*dz =1 and let ie 
+ \q\y% dx < ©. Let pla) denote the greatest lower bound 
aJ (y’? + qy?)dx for the class of y(x) described above. Clea! 
u(a) is nondecreasing. Then if and only if u(a) < 0 for alla 2 
the differential equation y” — qy = O is oscillatory on 0 = z 
that is, every solution has an infinite number of zeros. 

N. Levinson, Us‘ 


1026. Braunbek, Werner, Natural oscillations of finite system 
of mass points (in German), Ann. Phys. Se>. 6, 4, 3/4, 10°! 
Nov. 1948. 


1027. McCann, G. D., and MacNeal, R. H., Beam-vibratio® 
analysis with the electric-analog computer, J. app/. Mec! 17, 
13-26, Mar. 1950. 

Authors have greatly expanded the scope of this technique 
developing analogies involving circuit elements independent 
frequency, and capable of handling transient as well as static *™ 
steady-state problems. Coupling between degrees of 
combined beams, “Jumped constant” elements, and other 18" 
may be considered at the same time. The differential equa'!” 
for beams having several separate as well as coupled degree 
freedom are replaced in paper by finite difference equation"! 
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ng equivalent lumped mechanical systems of the order of 10 
. and equivalent electrical circuits are indicated. Both mass- 
iyetance and mass-capacitance analogies are employed. 

(Certain circuit requirements for practical application, and for 
»imizing errors, are discussed. Accuracy of method, as carried 

yn the CalTech computor, was first investigated by checking 
-<olution for bending modes of a uniform cantilever beam 
nxt the analytical one. Resonant frequencies were obtained 
and steady-state mode shapes through the fifth 


40itl 
thin 0.2" ¢, 
ately determined using a limited number of cells. Response 
_cantilever beam subjected to an impulsive motion at its base 
~ then obtained and checked against the nearest available 
walvtical solution. Here, a repeated step current excited the 
syork, and response as a function of time at any desired point 
og the beam was presented on an oscilloscope screen. 
[; is pointed out that nonuniformity of beam section, damping, 
cary inertia, and other conditions difficult to consider by nu- 
eal methods may readily be taken into account. One practical 
uuple, a tapered-wing analysis subjected to coupled bending 
| torsion, is worked out for symmetric (zero slope) and for 
Bending as 
Effect 
pled torsion upon the uncoupled bending solution was found 


ysvymumetrie (pinned) constraint at the fixed end. 
is induced coupled torsional mode shapes are plotted. 
veciable in the second symmetric mode. Initial problem as 
as computer set-up time were sufficiently short to render 
C. W. Gadd, USA 


eralized studies very practical. 


1028. Mathewson, Alice W., Calculation of the normal vertical 
flexural modes of hull vibrations by the digital process, David 
Taylor Mod. Basin, 706, NS 712-065, Feb. 1950. 
Calculation of natural frequencies of ship vibration has, until 
Setting up an equiva- 
‘system is long, the calculations are laborious and require a 
nigh degree of accuracy, and results are usually disappointing. 
Lven if some experimental values of hull frequeney are available, 


«present, been a discouraging process. 


» mode shape is almost never available and results usually disa- 
eve with calculated values. Now appears a ship whose natural 
quencies and mode shapes have been accurately determined. 

\' the same time, a method of calculation is presented adopting 
e old Holzer scheme, as applied to beams by Prohl and Mykle- 
|, to use of automatic computers. This reduces labor, errors, 
| time involved in computing the natural frequencies and 
de shapes from the mass, elastic characteristics of the ship. 
Calculated results agree surprisingly well with experimental 
vues for as high as fifth mode of vertical vibration, with the 
greatest error 13°% low for lowest frequency, and remainder all 
‘un 7°). Usual experience for carefully calculated ships is to 
‘ulna comparable accuracy for first mode with much poorer 
zreement in higher modes, even when effects of shear and rotary 
ria are included. 
by considering this work in connection with other work, re- 
ver believes that author is fortunate in the ship which was 
ven. Although ealculation method is much simpler than 
ts, it is not basically more accurate, nor is there any reason to 
eve that the mass, elastic characteristics of the ship are more 
intely known. Reviewer believes that differences in experi- 
tal and caleulated values of natural frequencies of most ships 
ve traced to neglecting effect of local resonances of decks, 
verstructures, or, in some cuses, whole sections of ship’s struc- 
In this ship it appears that such resonances either did not 
ror, if they did, they were located at a mode or possessed a 
(leney almost identical with that of one of caleulated modes 


“iieartening to see one case work out so beautifully and to hay 


i method developed which makes ealeulations practical. 
F. kk. Reed, USA 


Wave Motion, Impact 
(See also Revs. 1335, 1381) 


1029. Sauter, Fritz, The problem of the semi-infinite fluid 
with a mechanical disturbance on its surface (two-dimensional 
problem) (in German), Z. angew. Math. Mech. 30, 5/6, 149-153, 
May (June 1950. 

As a preliminary study of the propagation of small vibrations 
through a semi-infinite elastic body, author considers propagation 
of sound through a semi-infinite fluid when prescribed pressure 
disturbances are applied to the surface. Mathematically, the 
problem is that of solving the 2 + 1 dimensional wave equation 
with the somewhat unusual boundary conditions that the wave 
function ® (2, z, t) be zero initially and that it approach zero at 
large distances from the disturbance. Furthermore, the deriva- 
tive OP /Of is prescribed as a function of f and 2x on the surface of 
the fluid z = 0. 

Author solves the problem using an appropriate influence func- 
tion and verifies the solution. He also treats explicitly the case 
where the pressure on the surface is a point disturbance. 


H. Ik. Moses, USA 


1030. Schmidt, W., Study of the reflection axiom for the 
oblique impact of elastic spheres (in German), Z. angew. Math. 
Mech. 30, 5/6, 182-184, May/June 1950. 

Relations between velocities and directions of travel before and 
after oblique impact of a sphere on a flat wall are derived. 
Analysis restitution, 
analogous to the corresponding coefficient for normal impact. In 


introduces a tangential coefficient of 
general, rotation after impact is induced and the angles of inci- 
dence and reflection are unequal. Analysis is extended to 
oblique impact for initial rotation combined with translation, and 
to impact between two spheres. Tentative conclusions regarding 
astral impact are advanced. G. A. Nothmann, USA 


1031. Trilling, Leon, The impact of a body on a water surface 
at an arbitrary angle, J. appl. Phys. 21, 2, 161-170, Feb. 1950. 

Problem described in title is treated with following restrictions: 
Viscosity, surface tension, compressibility, and gravity are 
neglected; free-surface condition is linearized to become ® = 0 
on still-water surface, where ® is velocity potential (in particular, 
effect of splash is neglected); body is assumed to move with con- 
stant velocity and no rotation, Because of the linear boundary 
conditions, the potential may be expressed as a sum of two poten- 
tials arising from horizontal and vertical components of velocity 
of body. 
body is started in motion impulsively when half submerged: in- 


Following shapes are treated exactly, where in each case 


finitely long elliptic cylinder, sphere, ellipsoid of revolution, and 
general ellipsoid. Author discusses application of results to prob- 
lem of finding approximately the drag history as a body enters 
water up to the point when an entrance cavity begins to form 
Application is made to case of a sphere entering at a 45-deg angle. 
General approach follows closely that of Sedoff (Trudy Tent. 
Aero-Gidrodinam. Inst. no. 187, 1934); however, Sedoff worked 
out, as specific examples, only two-dimensional cases, 


J. V. Wehausen, USA 


1032. Merten, Kenneth F., Rodriguez, José L., and Beck, 
Edgar B., A comparison of theoretical and experimental wing 
bending moments during seaplane landings, Vat. adv. Comm 
Aero. tech. Note 2063, 36 pp., Apr. 1950. 

A smooth-water-landing investigation was conducted with a 
small seaplane to obtain experimental wing-bending-moment 
time histories together with time histories of the various parame- 
ters necessary for the prediction of wing bending moments during 
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hydrodynamic impact. Experimental] results were compared with 
calculated results which include inertia-load effects and effects of 
air-load variation during impact. Responses of the fundamental 
mode were calculated with the use of the measured hydrodynamic 
forcing functions. From these responses, the wing bending 
moments due to the hydrodynamic load were calculated accord- 
ing to the procedure given in R. & M. no. 2221. Time histories of 
the experimental and calculated wing bending moments showed 
good agreement both in phase relationship of the oscillations and 
in numerical values. Effects of structural flexibility on wing 
bending moment were large, dynamic component of the total 
moment being as much as 97°% of the static component. Changes 
in the wing bending moment due to variation in air load during 
impact were of about the same magnitude as the static-load com- 
ponent. 

USA 


Stout, 


From authors’ summary by I. G. 


1033. Miles, John W., On certain integral equations in diffrac- 
tion theory, J. Math. Phys. 28, 223-226, 1950. 

The problem of the diffraction of a plane wave by a ribbon or a 
slit of infinite length in an infinite screen is formulated as an inte- 
gral equation which may be solved by Mathieu functions. Some 
identities involving Mathieu functions are derived from these 


ntegral equations. A. E. Heins, USA 


Elasticity Theory 


(See also Revs. 986, 1029, 1054, 1061, 1068, 1070, 1073, 1077, 1087, 
1150, 1153, 1186) 


Rothman, M., Isolated force problems in two-dimen- 
Mech. appl. Math. 3, part 3, 279-296, 


1034. 
sional elasticity, Quart. ./. 
Sept. 1950. 

Solutions are given for the stresses and displacements in an 
nfinite plate with circular, elliptic and neariy polygonal holes 
loaded by one or more concentrated forces at edge of hole. 
Method of analysis is due to A. C. Stevenson [Proc. roy. Soe. 
Lond. Ser, A, 184, p. 129, 1945] and is one in which stresses and dis- 
placements are expressed in terms of two complex potentials. 
Author notes agreement of some of his results with certain solu- 
tions previously obtained by other methods. Numerical values 
for the tangential stresses at the edge ef elliptic and nearly square 


holes are given for special loadings. John Duberg, USA 


1035. Ghizzetti, Aldo, On the states of plane tension of an 
elastic body (in Italian), Ann. Mat. pura appl. (4) 29, 125-130, 
1949. 


Author obtains a new and simple reduction of the problem of 
plane elastic stress: t;, = 0,7 = 1, 2, 3, and t;; independent of z for 
i,j = 1,2,3. By use of integrability conditions he shows that it is 
necessary and sufficient for a solution that the extraneous force be 
solenoidal and independent of z and that 


u = az? — aa? + 20 Bry — aay? +07! (1 — ao)ya 


+ 2E-\1 + c)O0’/dOy — 9, 


lary — By? +a-"(1 — oyYy 


— 2E-\(1 + o)O0’/O7 + y, 


v = Bz? — o~'Br? + 20-7 


w= — 2ze(axr + By + y¥), 
T,, = 0 E(2By + y) + 20°P/Ordy — (1 + ¢)—£0G/Oz, 
ty = oO E(2axz + y) — 20°/Ordy + (1 + o)-'£0G/Or, 
= 0/02? — O°6/0,? — (1 + o)-'F0G/ Oy, 


s modulus, ¢ is Poisson’s 


az 


ratio, a, B, and y are 


where E is Young’s 
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arbitrary constants, ® is a function determined by the force 5, 

alone, and @ + iW is an analytic function of z + iy. These », e % 
constitute a notable simplification over the usual treatny my 
that instead of Airy’s biharmonic stress function only an op). 
nary analytic function @ + iy is required. The author indies, 
a class of boundary problems which are reducible to the \,., 
mann problem and another reducible to the Dirichlet probjley, . 


C. Truesdell, Us4 


1036. Sengupta, A. M., Stresses in some aeolotropic and jsp. 
tropic circular disks of varying thickness rotating about the cep. 
tral axis, Bul!. Calcutta math. Soc. 41, 129-139, 1949. 

Stress distribution and deformation in a rotating evlindries 
aeolotropic thin plate are determined. The thickness varias. 
considered are of the form r~*and r® exp (—Ar8 
radial coordinate. Usual assumptions of thin plate theo; 
used. Author also reports the stress system associated wi: 
rotating isotropic disk whose thickness variation is of the for 
exp (—Ar?) G. F. Carrier, Us4 


) where » 18 the 


1037. Green, A. E., and Shield, R. T., Finite elastic deforms. 
tion of incompressible isotropic bodies, Proc. roy. Suv. | 
Ser. A, 202, 1070, 407-419, Aug. 1950. 

Following three problems in the theory of deformation 
compressible highly elastic materials, which are isotropic in ° 
undeformed state, are solved for a general form of the »: 
energy function: (1) Torsion of a right-circular cylinder: 2 
deformation, due to centrifugal force, of a right-circular ¢ 
rotated about its axis; and (3) inflation of a thick caheahia al s 
Problem (1) has previously been solved by Rivlin and resu 
present paper agree with those obtained by him. 

Authors derive the stress-strain relations in tensor form 
then specialize them to cylindrical or spherical polar coord 
as required. 

In problem (3), the result is specialized to case of a thin 5) 
cal shell and it is shown that, when strain-energy function |! 
the material is given in terms of the principal extension 
Aa, Ae, and As by W = C(Ay? + Ay? + Aj? — 3), where Cis « 
stant, the inflating pressure at first rises to a maximum as sl 
inflated and then falls with further inflation. This is in qual: 
tive agreement with results which are observed if the thin s!v 
made of vulcanized rubber. R. 8S. Rivlin, Eng! 


1038. Jung, H., A contribution on Love’s displacement funt- 
tion (in German), J/ngen.- Arch. 18, 3, 178-190, 1950. 

Exact solutions of the following problems are given: | 
space with prescribed normal pressures; (2) half space wit!) 
scribed normal displacement for r < a, free conditions for r 
(3) thick infinite plate arbitrarily loaded (a special case 1s 
treated ); (4) infinite eylinder with radial loading; (5) semu-inhi’ 
cylinder with arbitrary normal displacement at end; (6) Hers 
problem of the rigid sphere on an elasti¢ hal’ space. 

Rotational symmetry is assumed in each case. Integrals 
particular solutions with respect to a parameter are fitte: | 
boundary conditions by Hankei and Fourier transforms. wu?’ 
ous references to German literature are given. 

Sneddon [Proc. Camb. phil. Soc. 44, 492-507, 1948; AMR é 
Rey. 711] has given a more nearly complete solution of (2 

Roy C. T. Smith, Australis 


1039. Blokh, V. I., Stress-functions in the theory of elastic’! 
(in Russian), Prikl. Mat. Mekh. 14, 415-422, July-Aug. 1" 

General solution of stresses and strains using stress functiol 
are surveyed. Fundamental equations are expressed in vec'"™ 
form. Author shows the development of these equatio. 
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astem of orthogonal coordinates. Conditions of compatibility of 
.)e primary tensor are given with reference to previous papers of 
te author, also stresses and strains. Boundary conditions are 
expressed generally in a vectorial form. 

Z. Bazant, Czechoslovakia 


1040. Mitrinovitch, Dragoslav S., Relation between an un- 
solved problem of the theory of elasticity and a problem solved by 
Darboux and Drach (in French), C. R. Acad. Sct. Paris 231, 5, 
297-328, July 1950. 

Pp. Neményi and the reviewer [Proc. nat. Acad. Sci. 29, 159-162, 
1043: Trans. Amer. Math. Soc. 58, 96-166, 1945, § 19] reduced 
‘ie general equilibrium problem of the classical membrane theory 
‘thin elastie shells to that of solution of the single differential 

ation f” f = A®p, where A is an arbitrary constant and p isa 
yen funetion determined by the form of the shell. The author 
sows that this problem in turn is equivalent to that of solving 
» =o + A*, where @ is another given function. While the 
»yiewer's inverse method of solution yielded simple exact 
.utions for numerous infinite families of shell forms, it was hap- 
ward. The author states that the results concerning 9"/n = 
~ A? previously obtained by Darboux, Drach, and himself 
pable one systematically to construct infinite sequences of shell 
mms for which the equilibrium problem can be solved by 
C. Truesdell, USA 


s 


Oo 


dratures, 


1041. Berman, M. E., Concerning the center of flexure (in 
Russian), Dokladi Akad. Nauk SSSR (N.S.) 72, 27-30, 1950. 
iy straightforward derivation author expresses the coordinates 
enter of flexure as line integrals of the harmonic function of 
Contrary to author's claim, method is known [ef., for 
mple, Sokolnikoff and Specht, “Mathematical theory of 
New York-London, McGraw-Hill, 1946]; however, 
‘is tinal expressions seem to be somewhat easier to compute. 
utesy of Mathematical Reviews Hf. I. Ansoff, USA 


elasticity,” 


1042. Rasmussen, Bent Hgjlund, The complete solution of the 
Clapeyron equation (in Danish), Dansk Selsk. 
nings. Medd. 21, 4, 117-127, 1950. 


\rticle deals with computation of the reciprocal matrix of a 


Bygningsst. 


m of Clapeyron equations. From author’s summary 


1043. Sen, Bibhutibhusan, Note in the deformation produced 
cy some symmetrical distribution of variable loads on the plane 
toundary of a semi-infinite elastic solid, Bull. Calcutta math. Soc. 
#1, 17-82, 1949. 

\ simple general method is given for solving the problem of a 

infinite isotropic elastic solid under action of a load dis- 

vuted uniformly over any area on its plane boundary. The 
sural method may be applied to a nonsymmetrical load distribu- 

n, but author only gives the details for a symmetrical distri- 

ion over & cireular area, which is such that load varies as a 
‘nction f(r) of distance r from center of circle. The particu- 
* paraboloidal distribution for which f(r) = 1 — r?/a® over a 

‘ular area of radius a is given in full detail, while results for 
‘No load distributions varying exponentially with r have been 

ited briefly. 


{ 


R. M. Morris, USA 


'esy of Mathematical Reviews 


1044. Hay, G. E., Beam under concentrated loading, Proc. 
S "p. appl. Math, 3, 13-26, 1950. 

“lane strain problem of a region bounded by two confocal 
“lpses on which two equal and opposite forces act at end points 
‘the major axis of the eross section is solved. After indicating 








149 


the method of curvilinear coordinates and complications involved, 
solution is achieved by conformally mapping the region onto a 
region bounded by two concentric circles and then using method 
of complex variables developed by N. I. Muskhelishvili. Recur- 
rence relations are given for the coefficients in the series expansion 
of the stress function. These equations are such that no simple 
method of successively solving for the unknowns appears to be 
available, so that author offers a perturbation method to obtain 
the desired coefficients. In general, author states, a proof of con- 
vergence of the series representing the stress function seems diffi- 
cult to attain; however, numerical calculations for a special case 
are said to indicate convergence. No numerical results are given. 
Marvin Stippes, USA 


1045. Oldroyd, J. G., Finite strains in an anisotropic elastic 
continuum, Proc. roy. Soc. Ser. A, Math. Phys. Ser. 202, 1070, 
345-358, Aug. 1950. 

Using same notations author extends discussion of previous 
paper [AMR 4, Rev. 212} on invariance properties required of the 
equations of state of a homogeneous continuum, by considering 
thermodynamic restrictions on the form of the equations for an 
elastic solid deformed from an unstressed equilibrium configura- 
tion. Finite strain-stress-temperature relations are expressed in 
terms of a free-energy function without assuming isotropy. The 
equations of state are derived by considering quasistatic changes 
in an elastic solid continuum; results then apply to non-ideally 
elastic solids in equilibrium, or subjected to quasistatic changes 
only, and to ideally elastic solids in general motion. Ifa material 
element of a solid is subjected to an arbitrary finite constant 
deformation at constant temperature, the solid is called ideally 
elastic if the final stresses are attained instantaneously, and non- 
ideally elastic if the final stresses are attained only after a finite or 
infinite time. 

A necessary and sufficient: compatibility condition for finite 
strains at different points of a continuum is derived. Torsion of 
an anisotropic cylinder is briefly discussed using a free-energy 
function which is a generalization of Mooney’s prototype for 


rubber. From author’s summary by A. E. Green, England 
1046. Sengupta, A.M., Thermal stresses in isotropic circular 


disks of varying thickness rotating about a central axis, Bull. 
Calcutta math. Soc. 41, 199-207, 1949. 

An elastie disk rotating about its axis and subjected to a radial 
The stress distribution in such 
situations is found for cases (1) thickness proportional to 7, 
temperature = to + kr"; and (2) thickness proportional to exp 
(Ar?) and temperature proportional to log (b/r). The parameter 7 
is the radial coordinate; all others are constants. 

G. F. Carrier, USA 


thermal gradient is considered. 


1047. Green, A. E., and Zerna, W., The equilibrium of thin 
elastic shells, Quart. J. Mech. appl. Math. 3, part I, 9-22, Mar 
1950. 

Authors derive the differential equations for the deformation of 
an arbitrary isotropic clastie shell of constant thickness by means 
of tensor methods, using general coordinates on the middle sur- 
face. Basis of theory is the equilibrium conditions for tractive 
forces and moments. Use of a displacement vector obviates the 
need for compatibility equations. 
derivatives of the displacement vector are retained in the strain 
tensor. Terms of the order of ratio of thickness to minimum 
radius of curvature are neglected in comparison to unity. 
ing stresses on plane elements parallel to middle surface are as- 
sumed to vary parabolically throughout thickness. 

Authors feel that their approximations are less restrictive than 


Only linear terms in the 


Shear- 
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those of other investigators. To some extent, this is true, al- 
though problems of large deflections and problems involving 
small radii of curvature lie outside the scope of their theory. 
tesults of the theory would have greater practical value if final 
equations were expressed in scalar form, and if physical signifi- 
cance of each term were clearly illustrated, so that one could dis- 
cern more readily which terms may be neglected in special prob- 
lems. H. L. Langhaar, USA 


Experimental Stress Analysis 
(See also Revs. 984, 985, 1002, 1105, 1156, 1163, 1164, 1173, 1174) 


1048. Fisher, W. A. P., Measuring fringe orders in photo- 
elasticity, Research 3, 7, 208-303, July 1950. 

Available techniques for quantitative measurement of relative 
retardation are reviewed with special emphasis on the Tardy 
method. 
stress difference, photoelasticians will find useful this straight- 


Relative retardation being proportional to principal 


forward explanation of the art of ‘reading between the lines”’ of an 


isochromatic diagram. L. Ek. Goodman, USA 


1049. Jessop, H. T., and Wells, M. K., The determination of 
the principal stress differences at a point in a three dimensional 
photoelastic model, Brit. J. app/. Phys. 1, 7, 184-189, July 1950. 

A method is deseribed of finding the directions of the principal 
axes of stress at any point of a thin slice cut from a “frozen stress” 
model, Using a polarizing microscope and a universal tilting 
stage, slice is oriented until one of the principal stress axes coin- 
cides with an axis of the stage as indicated by maintained extine- 
tion of the light for subsequent rotation about this axis. Two 
principal stress directions are found experimentally and the third 
graphically. Directions of the principal stress axes are recorded 
using stereographic projections. [t is then a simple matter to set 
each principal plane normal to polarized light for measurement of 
the principal stress differences, using a compensator in microscope 
tube. At least two slices will be needed for complete information 
since it is undesirable to tilt the slice more than 45°. 


M. M. Leven, USA 


1050. Hall, E. O., An optical method for studying the deforma- 
tion of mild steel, Proc. phys. Soc. 63, part 9, 369 (B), 724-726, 
Sept. 1950. 

Small spheres of tin are mounted at the middle of the gage 
length of thin wire specimens of mild steel. The image of a light 
source is reflected by the spheres on a photographic plate. If 
strain is uniform, sphere moves with half the speed of the moving 
head of the testing machine. If strain is localized between sphere 
If strain is localized be- 


tween sphere and fixed head, sphere moves with same speed as 


and moving head, sphere does not move. 


By using several spheres along the length of the 
This 
equipment has been used to study Liiders’ bands in normal and 
Davis, USA 


moving head. 
specimen a complete history of localized flow is obtained. 


strain-aged steels. KE. A. 


1051. Pollett, W. F. O., and Cross, A. H., A continuous-shear 
rheometer for measuring total stress in rubber-like materials, 
J. set. Instrum, 28, 8, 209-212, Aug. 1950. 

Authors have described « plastimeter of Weissenberg type with 
added improvements. The instrument has some advantages of 
measurements over earlier types but is not suitable for all rubber 
or rubberlike mixes. Several kinds of mixes of rubber were used 
as samples to measure the normal and tangential stresses over 


various temperature ranges. One curve is drawn of the relation- 


ship of temperature dependence to tangential and normal stress 
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for a grade 7 polythene, Temperature range was 120 to approx, 
mately 200 C. 
Reviewer believes the instrument described has limited re 


Searcl 
value in stress measurements of samples of rubber or rahibeti 
materials. Walter T. Daniels, Uss. 

1052. Campus, F., Mechanical instruments to measy;. 
deformations (in French), Centre belge Rech. navales, 11 pp., 1950 

Article discusses mechanical extensometers and strain gages ; 
use in shipbuilding and work of a similar nature. Author eo). 
laborated with R. Dantinne during and after World War [| 
building improved extensometers of the dial type with spheric, 


\r 


Several of these are described and illustrated 
W. ©. Johnson, Jr., US4 


contact points. 


1053. Schaal, Alfred, Experimental determination of the 
effective depth of penetration in x-ray stress determination 
German), Z. Metallk. 41, 9, 293-295, Sept. 1950. 

In order to properly measure strains in metals by means 0: 
X-rays, if is necessary to know their depth of penetration, par. 
ticularly when the surface differs much from the inside of ti 
metal. A theoretical estimate of this penetration is not alway 
satisfactory. Author describes experiments which lead to q 
estimate of depth of penetration of x-rays by comparing thy 
intensities of x-ray diffraction originating in the metal and in 4 
thin metallic film, which covers the surface. The thickness o! : 
film at which the diffraction from the underlying metal is not mo 
observable indicates the effective depth of penetration of \-rays 
tesults are tabulated for penetration of cobalt radiation into iru: 
aluminum, and copper. Romon Smoluchowski, Us4 


1054. Saenz, A. W., Determination of residual stresses of 
quenching origin in solid and concentric hollow cylinders from 
interferometric observations, ./. appl. Phys. 21, 10, 962-965, Ou 
1950. 

Presents a theoretical procedure for obtaining residual stresses 
in transparent cylinders from interferometric observations. A= 
sumptions are a stress system which is radially symmetrical aud 
independent of axial and angular coordinate variations, sui 
principal stress directions which coincide with radial, tangent 
based on the Maxwel- 


and axial directions. Derivation is 


Neuman stress-optic law. Results are said to be of interes’ 
for the analysis of stress in quenched glass cylinders. 


W. O. Richmond, Canals 


1055. Kolsky, H., Stress-birefringence in polystyrene, 
Vature 166, 4214, 235-236, Aug. 1950. 

Tests conducted on compression specimens of polystyrene 
“Transpex IT,” at 16 C show that the birefringence is initial 
positive and proportional to the applied stress for instantaneos 
loading, giving a stress optical coefficient of about 310 psi pe" 
fringe per inch. Author states that if stresses above 1500 psi # 
maintained, the birefringence decreases wich time, and | 
stress is then removed a negative birefringence results. fi" 
stresses above 11,000 psi the birefringence passes through zero 8 
becomes negative even when the stress is maintained 

E. O. Stitz, Us4 


1056. Perls, Thomas A., A retraction-type displacement £48 
David W. Taylor Mod. Basin Rep. 651, NS 724 OO4d, 28 pt 
Mar. 1950. 

Report covers design, construction, and testing of a retrac’ 
type displacement gage, which consists of a resistance wire MS" 
attached to the moving structure and held tight by a device *! 
The wire passes 


bt seks i 
throug 


as a steel spring or a rubber band. 











1057. 
for solvi 
Paper 
pane 


nor 1 


Rods, 


1058. 
culus to 
same s¢ 

When 
equation 
function: 
pquation 

thod, 


¢ 
1 
LOS 








Sure 
950 


rene, 


waRCH 1951 


wal fixed mereury contact, and the change in resistance be- 
moving structure and the contact is detected and re- 


Information relative to theoreti- 


n the 
rween U 
-ded on suitable instruments. 

rations, properties of rubber bands, recording devices, 


ynside 
~oyry contacts, experiments, results, and applications may be 
jin the main text. 
is simple, light, and rugged and suitable for displace- 


A motion will be followed by the 


wage 

ats greater than 0.1 in. 
: if the velocity and acceleration do not exceed 200 ft/sec and 
1000 vy. Higher accelerations may be obtained by modification. 
Dist lacements up to 15 in. have been measured. The gage should 
¢ very useful in a variety of experiments where it is necessary to 
f sure displacements. Shop drawings for the mercury contact 


» presented. George A. Hawkins, USA 
1057. Hrennikoff, A., Framework method and its technique 
or solving plane stress problems, Publ. int. Assn. Bridge Struct. 
Engng. 9, 217 248, Nov. 1949. 
Paper deals with application of the methods of finite differences 
It is a continuation of a paper by same 
R. M. Wengren, USA 


to plane stress problems. 
hor in J. appl. Mech., Dee. 1941. 


aut! 


Rods, Beams, Shafts, Springs, Cables, etc. 
(See also Revs. 1013, 1022, 1041, 1044, 1146) 


1058. Mutermilch, J., Application of the finite-differences cal- 
culus to calculations based on the exact equation of the curve 
same source as Rev. 1113 et seq. in this issue), 183-193. 

When the deflections of the bars are great, the equation 
Ely’ = M fails and, on the other hand, integration of the exact 
‘quation sometimes requires the use of the theory of elliptical 
‘unctions. Author suggests substitution of a finite-differences 
eyuation for the exact equation of the curve and adapts Runge’s 

thod. Convergence of the obtained successive values for de- 

tions is slow and, therefore, author had to work out a method 
make the convergence quicker. © W. Wierzbicki, Poland 


1059. Sakharov, I. E., Bending of a rod under centrifugal 
force in Russian), Prikl. Mat. Mekh. 13, 329-330, 1949. 
Consider a homogeneous horizontal rod of contant cross sec- 
rotating with constant angular velocity about a vertical axis 
vich one of the ends of the rod is clamped. If r is measured 
perpendicular to the axis, and w(r) is the (small) deflection, then 
Sv" ~ [T(rw'|’ = f(r), where B is the constant flexural rigidity, 
| + is the tension, and f(r) is the transverse load, including the 
ght of the rod. The end conditions are w(0) = w’(0) = 
‘L) = w''(L) = 0, where L is the length of the rod. Using 
L) = 0, a second-order nonhomogeneous ordinary differential 
“ation Is obtained for w’, which is solved explicitly in terms of 
ifluent hypergeometric functions [reference is made to C. Wells 
WR. Spence (J. Math. Physics 24, 51-64, 1945]. The deflection 
‘isthen obtained by integration, and all three remaining arbi- 
“ry constants are determined to fulfill the other three end con- 


ions 


J. B. Diaz, USA 


‘sy of Mathematical Reviews 


1000. Swida, W., Calculation of a closed circular ring sup- 
verted statically indeterminately and arbitrarily loaded normal 
its plane (in German), Ingen.-Arch. 18, 4, 242-249, 1950. 

"osed ring of rectangular or circular cross section, supported in 

“Y points so as to allow only angular deviation in the vertical 
“genial plane and arbitrarily loaded normal to its plane, is 

‘\zed generally by a system of three-moment equations, de- 


'y method of least work, analogously to a continuous beam. 


151 


Coefficients of the moments at supports in three-moment equa- 
tions are functions of central angles between the radii to the sup- 
ports; their values for any cases of central angles are given in a 
table, also the coefficients for a concentrated load acting in 
several points. As a special case, a horizontal circular segment 


fixed at both ends is treated. Z. Bazant, Czechoslovakia 
1061. Reissner, H. J., and Wennagel, G. J., Torsion of non- 
cylindrical shafts of circular cross section, /. appl. Mech. 17, 3, 
275-282, Sept. 1950. 
The problem of torsion of noneylindrical shafts is reduced to 
solution of the differential equation 


O(rdw/Or),/ Or + 20w Or + r0*w/Oz? = 0 


with the boundary condition to be satisfied along the generatrix 
2(r): dz/dr = (Ow/Oz)/(Ow/Or). 
cal coordinates; w(r,z) angular 
Venant’s semi-inverse method, author preseribes the solutions of 


(Here r radial, z axial evlindri- 
displacement.) Using Saint 
the differential equation and adapts the form of the generatrix 
to the boundary condition. As a special case of a general class 
of integrals {mentioned by A. i. H. Love, “Theory of elasticity,”’ 
London, 1927, sect. 226A] the following solutions of the differ- 
ential equation are investigated numerically: 


w(r,z) = A exp (qz):r- J i(qr); w(nz) = B exp (qz):r7-"Ni(qr); 


wrz) = C sin (qz)-r~W(iqr) 


(A, B, Cy q are constants; J;, V, are Bessel functions). Shape of 
the generatrix, shear stresses, and displacements can be easily 
expressed by Bessel functions. Solutions lead to some hollow and 
full cross sections of technical interest. 


Hl. WKauderer, Germany 


1062. Pode, Leonard, A method of determining optimum 
lengths of towing cables, David W. Taylor Mod. Basin Rep. 717, 
14 pp., Apr. 1950. 


1063. Broughton, D. C., Clark, M. E., and Corten, H. T.., 
Tests and theory of elastic stresses in curved beams having I- 
and T-sections, Proc. Soc. erp. Stress Anal. 8, 1, 143-156, 1950. 

An experimental strain analysis of curved beams with various 
I- and T-sections disclosed that the flanges had a tendency to act 
independent of the beam as a whole. For such wide-flanged 
beams there also occurs transverse bending of the flanges as a 
secondary effect. In order to explain the first of these discrep- 
ancies from the classic theory of Winkler-Bach, authors propose « 
new theory, based on assumptions: (a) The component of stress 
due to pure bending is given by the classic Winkler-Bach formula, 
e.g., assuming plane sections of beam to remain plane in bending: 
(b) component of stress due to direct load is not uniformly dis- 
tributed over cross section, but is & maximum at inside edge of 
beam, according to a certain stress concentration factor A; 
finally, (¢c) authors define A as being the ratio of maximum 
bending stress, occurring in a pure bending of a curved beam 
having a given cross section, to maximum bending stress in a 
straight beam with same cross section and being exposed to same 
bending moment. Reviewer is not able to follow the logic of 
authors’ theory, as disclosed by above assumptions (a), (b), (c), 
but would rather explain the independent bending action of the 
flanges with shear deformation of the web. 

F. Odqvist, Sweden 


1064. Archibald, Frank R., Torsional stress in close-coiled 
helical springs, Engineering 169, 4398, 541, May 1950. 
Article is a discussion of Dr. Morley’s paper on torsional stress 
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in close-coiled helical springs and points out that it is reasonable 
to assume that the transversal shear stress, caused by the load on 
the spring, is also higher toward center of coil, while the other 
investigators have assumed it to be the same as in a straight bar. 
This assumption would increase the curvature correction factor, 
as given by the Wahl formula, with from 0.46°% for springs of an 
index of 3 to 1.5°% for springs of an index of 10. The controver- 
sial point raised by author is of mainly academic interest since the 
reterred-to increase of the factor is not material. 
O. R. Wikander, USA 


1065. Blair, J. S., Stresses in tubes due to internal pressure, 
Engineering 170, 4416, 218-221, Sept. 1950. 

The large number of formulas available for determining the 
strength of tubes under internal pressure indicates a lack of 
agreement on the proper theory of failure to be used in combining 
Treatment given 
here is novel, both as regards the suggested formula and the exten- 
sion of the strain-energy theory involved. A test by author, using 
combined bending and internal pressure, indicated that Haigh’s 
theory (strain-energy) gives better results than the others. For 
simple working formulas, Barlow’s (outside diameter) formula is 
sufficiently accurate for elastic conditions and the mean-diameter 
Marshall Holt, USA 


the longitudinal, hoop, and radial stresses. 


formula for plastic conditions. 


1066. Guest, James J., Stresses in tubes due to internal 
pressure, Engineering 170, 4426, 412-413, Nov. 1950. 

This short article, a letter to the editor, discusses Blair’s paper 
of same title (see preceding review). It points out that careful 
tests on gun steels has led to acceptance of Mises-Hencky criterion 
of failure. The conclusion by Dr. Blair that the Haigh theory is 
the true law for yield contradicts earlier findings and implies 
that a reconsideration of the problem is necessary. 

The Guest law is not equivalent to the shear-stress criterion 
since a certain volumetric stress was included in the formulation 
of the law and the shear-stress criterion was suggested as a com- 
promise for ductile metals. 

Many references are given. Marshall Holt, USA 

1067. Feely, F. J., Jr., and Goryl, W. M., Stress studies on 
piping expansion bellows, J. appl. Mech. 17, 2, 135-141, June 1950. 

Paper deals primarily with thermal expansion joints which are 
constructed by crimping thin stainless-steel disks into shallow 
cones which are resistance-welded together at their inner and 
outer edges. This type is convenient for high temperature and 
low pressure piping. 

Authors use elementary beam theory to derive a formula which 
gives total stress induced in the material as a result of combined 
effects of pressure and movement. Validity of the approxima- 
tions used has been verified by laboratory strain-gage measure- 
ments. A relationship between several variables in design of the 
disks has also been determined and serves as a basis for dimension- 
ing them to achieve the most economical proportions. When this 
relationship is satisfied, maximum permissible movement per disk 
can be obtained. 

The problem of designing another type of expansion joint for 
high-pressure service is discussed briefly, and some preliminary 
laboratory data are presented on a commercial joint of this type. 

From authors’ summary by Ch. Massonnet, Belgium 


1068. Mitra, D. N., On the flexure problem of a limacon and 
some other boundaries, Bull. Calcutta math. Soc. 41, 153-158, 
1949, 

Asserting that Stevenson's result for the center of flexure of a 
limagon [Proc. London math. Soc. (2) 45, 126-1438, 1939] is in- 
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correct, author derives another result which does not contgiy ;), 
known result for a cardioid by a factor 2. However, author ass. 
that Stevenson’s result is in error by use of an unnecessary fess 

2 arising early in Stevenson’s paper. [Reviewer has not verifies 


these errors.| As a second example, the flexure problem fo; 


4 


cylinder whose cross section is the inverse of an ellipse is trey;.: 
and is said to agree with known results. D. L. Holl, Us\ 


1069. Ashwell, D. G., The anticlastic curvature of rectangular 
beams and plates, J. roy. aero. Soc. 708-715, Nov. 1950, 

Paper discusses a refinement of the usual theory for bending 
thin plates, which becomes important when principal radiys 
curvature of plate is small. With the increasing use of thin wy) 
construction this should prove a useful contribution. No mo 
complicated mathematics is used in analysis than is required } 
ordinary simple beam theory, and it is shown that many of +! 
formidable expressions appearing in the solutions may be simp). 
fied by a slight approximation. 7 

Author indicates it is permissible to neglect the transverse slop. 
of the beam in deriving the equation of deflected shape, as \ 
usually done, but it is not clear whether he intends to make , 
similar approximation for principal radius of curvature of | 
beam, although this seems most likely. 

Frank A. Blakey, Australis 


1070. Mitra, D. N., On flexure functions of a semi-circular 
cylinder, Bull. Calcutta math. Soc. 41, 125-128, 1949. 

Author employs function theoretic methods introduced | 
S. Ghosh [same Bull. 39, 1-14, 1947; AMR 1, Rey. 1312 
These canonical flexure functions are determined for a semi-cir 
lar cylinder aecording to the method employed in preyiou 
papers [same Bull. 40, 173-182, 1948] and are said to agra 
with those of Ghosh in an earlier paper [same Bull. 40, 77-82 
1948; AMR 2, Rev. 19]. D. L. Holl, USA 


Plates, Disks, Shells, Membranes 
(See also Revs. 1015, 1036, 1037, 1046, 1069, 1135) 


1071. Chang, Fo-Van, Trigonometric series applied to the 
bending of long rectangular plates to a cylindrical surface, / 
Franklin Inst. 249, 4, 279-286, Apr. 1950. 

The known problem of cylindrical bending of a uniform, 
loaded rectangular plate [see Timoshenko, 8., “Theory of plates 


” 


and shells,”’ 1940, p. 4] is solved using trigonometric series aud 0 


ergy methods. In reviewer’s opinion, the same form of solut 
could be obtained more easily and directly from the different 
equation for displacement and, in any case, has no adyantag’ 
A plate on an elastic foundatio 
A. E. Green, Engl: 


over the known solution. 
also considered, using same method. 


1072. Favre, Henry, and Chabloz, Eric, Study of bent circular 
plates with linearly variable thickness (in French), Z. ” 
Math. Phys. 1, 5, 317-332, Sept. 1950. 

The thickness h of a nonuniform circular plate of radius ¢* 
taken as a linear function of rin the form 


Ww 
g 


h = (1 + A(r/2a — 1) Iho, 


X being a suitable parameter and ho the thickness at 7 = °°’ 
Bending of such plates subjected to uniform pressure and "" 
either clamped or simply supported edges is discussed by met)” 
of successive approximations. Each approximation yields 4 linest 
differential equation with homogeneous coefficients, whose 5° 
tion can be obtained in a finite number of terms. Numer ™ 





MARC 








7 
arly 








re graphically represented for the displacement of the 
idje surtace and the bending couples. It is found that \ should 
. adi 1 0.2 and 0.4 for a clamped plate and —0.4 and —0.2 for 
«mply supported plate. In existing treatments of such prob- 
om ; is taken to be proportional to r so that X = 1. The 


smablem may be treated by superposing the solution for X = 1 on 


‘hat for uniform thickness, B. R. Seth, India 
1073. Hasse, H. R., The bending of a uniformly loaded 
damped plate in the form of a circular sector, Quart. J. Vech. 
ppl. Math. 3, part 3, 271-278, Sept. 1950. 
The solution for deflection is expressed in the form 


w = W + a AWn 
shere W is a particular solution satisfying the differential equa- 
sop and the v’s are biharmonic functions, W, V?W, and v, are re- 
yired to be zero on the boundary. The A’s are determined to 
wtisfy camped condition of plate. For the given restrictions on 
W al d t 
éyite set of simultaneous equations represented by the following 


SS (end D +. Vv, Fal A,V*, |dS = 0 


_ author shows that clamped conditions lead to an in- 


erethe integration is over the area S of the plate. 
Case of a semicircular plate is considered in detail. Except for 
‘he corners, good accuracy is obtained by using only first six terms 
Application to the analogous problems of plane 


Gerald Pickett, USA 


series, 


‘vss and plane strain is indicated. 


1074. Thorne, C. J., Symmetrically loaded rectangular plates 
fxed at points, Bull. Univ. Utah 39, 10, 9 pp. + tables, Nov. 1949. 
Deflection functions are given as 4a sum of biharmonic poly- 
uals with coefficients determined by the slopes and deflections 
equally spaced points on each edge of the plate. Numerical 
feients of point load and uniform load for zero slope and 
tion of equally spaced points on each edge, full fixed, not full 
Design data are calculated and plotted for 
examples along the center lines, diagonals, and the edges. 


Paul M. Naghdi, USA 


ire given, 


1075. Guzman, Arturo M., and Luisoni, Cesar J., New solu- 
tons for some particular loadings of plane plates (in Spanish), 
Vue. La Plata Publ. Fae. Ci. Fisicomat, no. 196, serie 
vgunda, 18, 4, 268-287, 1949. 

Galerkin’s approximate method for finding the deflection of a 


ite subject to a normal distributed load gq (i.e., for finding a 
valued funetion w(r, y) satisfying the partial differential 


wy 
Nt 


Jw Ori + 2Ortw/Or?O0y? + O'w/Oyi = AAw = 4/N 


lane domain D, where q is a given real-valued function de- 


“elon, Visa real constant, and w is subject to certain homo- 
“teous boundary conditions), starting with n functions @, .. ., 
ich satisfy the homogeneous boundary conditions, consists 


ter 


rmining n real numbers a), . . 


., a, from the system of linear 


Ya: rS ¢ AAgdardy = pf N-We,drdy, [*] 


n, and then taking the function > a ag; as an 

‘tion to the deflection w. 

i's orthogonality condition. By an argument involving 
‘inaple of virtual displacements the authors replace [*] by 
‘condition which may be applied when both concentrated 


The authors refer to [*] as 
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and distributed loads occur. Using their condition they treat 
numerically the wholly simply supported and the wholly clamped 
rectangular plate with a concentrated load at the center, comput- 
ing both displacements and moments, and compare their results 
with those of Timoshenko [‘‘Theory of plates and shells,’ New 
York-London, McGraw-Hill, 1940], Marcus [‘‘Die Theorie }las- 
tischer Gewebe . . .,”’ 2nd ed., Berlin, Springer, 1932], and Stiles 
\J. appl. Mech. 14, A-55-A-62, 1947; AMR 1, Rev. 62]. The 
simply supported rectangular plate with partial rectangular load 
(1.e., g a nonzero constant on a smaller concentric rectangle and 
zero outside it) is also dealt with numerically. In each case it is 
stated that the present method, from the standpoint of numerical 
work, is to be preferred to the previous ones, 


Courtesy of Mathematical Reviews J. B. Diaz, USA 


1076. Sengupta, H. M., On the bending of an elastic plate, 
I, Bull. Calcutta math. Soc. 41, 163-172, 1949. 

Author solves problem of a thin elliptic plate with a clamped 
edge, bent by a concentrated load acting at any point on its sur- 
Hf. D. Conway, USA 


face. No numerical results are given. 


1077. Southwell, R. V., On the analogues relating flexure and 
extension of flat plates, Quart. J. Mech. appl. Math. 3, part 3, 
257 -270, Sept. 1950. 

The displacement of « flat plate bent by transverse loading and 
the extensional (Airy) stress-function in “plane strain’? or in 
“plane stress” are governed by equations of identical form; and 
the boundary conditions have identical form when edge displace- 
ments are specified in the flexural, edge tractions in the exten- 
sional problem; so, mathematically, in these circumstances, only 
a single problem is presented. This, the first “analog” relating 
flexure and extension, is well known. 

A “second analog,” relating the flexural problem when edge- 
tractions with the extensional problem when edge-displacements 
are specified, is believed to have been first propounded in 1941 
[L. Fox and R. V. Southwell, Phil. Trans. roy. Soe. C, 1, p. 15, 
1941; A, 239, p. 419, 1945]. By introducing two quantities U and 
V, analogous with the components u and v of extensional dis- 
placement, it permits a treatment of the flexural problem by any 
method—e.g., “two-diagram (relaxational) technique’? —which 
vields extensional solutions of this second type. 

In this paper, both analogs are combined in an inclusive state- 
ment covering the perforated (multiply connected) plates which 
were discussed in 1948 [R. V. Southwell, Proc. roy. Soc. Lond. Ser. 
A, 193. p. 147, 1948; AMR 2, Rev. 169}. 


believing that two-diagram technique is preferable in problems 


Reasons are stated for 


governed by mixed boundary conditions. 
From author’s summary by H. G. Hopkins, England 


1078. Meriam, J. L., Differential analyzer solution for the 
stresses in a rotating bell-shaped shell, J. Franklin Inst. 250, 2, 
115-1338, Aug. 1950. 

Theory treats stresses caused by centrifugal forces in axially 
symmetric rotating elastic shell of constant thickness whose 
meridians are ares of circles tangent to axis of rotation. Since 
circumferential displacements are zero, there are two unknowns 
in the problem; e.g., normal and meridional displacements. 
Author adopts certain functions of displacements and shear on 
circumferential sections of 


the shell as dependent variables. 


Differential equations are then separable. By virtue of axial 
Smiall 


Solutions of the 


symmetry, ordinary differential equations are obtained. 
deflection theory linearizes the equations. 
equations have been obtained with the aid of a differential 
analyzer, by a method which is discussed in considerable detail. 
H. L. Langhaar, USA 
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1079. 


Aquaro, Giovanni, On the calculation of the deforma- 
tions of an elastic spherical layer (in Italian), Atti Accad. Naz. 
Lincet Rend. Cl. Sci. Fis. Mat. Nat. (8) 7, 289-297, 1949. 

A complete system of particular solutions of the classical equa- 


tions of equilibrium in terms of displacements is established. It 
is then applied to the solution of the second boundary-value prob- 
The coeffi- 


cients of the resulting series are obtained by solving systems of 


lem (given surface tractions) for the spherical shell. 


linear algebraic equations of order six. 


Courtesy of Mathematical Reviews W. Leutert, USA 


1080. Broglio, L., Introduction of a general theory of shells of 
translation (in French), Inter. Assn. Bridge Struct. Engng. Fin. 
Rep., 3rd Congr., 553-564, Sept. 1948. 

General theory of shells of translation, which provides a com- 
plete solution of the problem. By means of a change of variable 
quantities and by introduction of a stress function, problem is 
reduced to study of a rectangular membrane stretched and fixed 
along its boundary. Without any particular difficulty, method 
enables one to study shells that are nonsymmetrical and non- 
symmetrically loaded, for which author stresses necessity of 
adding to equilibrium conditions (which are the only ones used) a 
condition of compatibility expressed by Menabrea’s theorem. 

Method provides a solution in case of concentrated loads also, 
Solution of a shell with parabolic directrixes, subjected to a load 
evenly distributed on horizontal projection in proposed method, 
is reduced to the known one of a rectangular membrane fixed 
along its boundary, uniformly stretched, and evenly loaded. 


From author’s summary 


1081. Haas, A., The calculation of reinforced concrete roof 
shells, I, II (in Dutch), /ngeniteur 62, 12, 36; Bt 9 14, 43-48; 
Mar. 24, Sept. 8, 1950. 

The fundamentals of the theory are briefly set forth. A valua- 
ble survey of literature on the subject is inserted. 

W... Esmeijer, Holland 


1082. Micks, W. R., Minimum weight of stiffened cylindrical 
shells in pure bending, J. wero. Sci. 17, 4, 211-216, Apr. 1950. 

Author shows that total weight (expressed by ratio A /A/2/3) de- 
pends on a structural index 1/7) 2* and a frame spacing ratio L/D, 
where Ais average volume of panel and frame per unit length of 
evlinder, 7 bending moment, 1 diameter of shell, and ZL frame 
spacing. 

Previous test data determine an envelope curve for the average 
allowable compressive stress ina panel Pa and also determine 
dimensionless coefficient above which panel-type failure of shell 
would occur. This information, combined with a shape factor 
and modulus of elasticity for the frame, gives a simple expression 
for ratio A/M? * which permits construction of design curves 
showing f., L/D and M/ D8, 


corresponding to minimum weight can be found, 


Optimum values of these quantities 
The expression 
permits separate curves to be constructed for panel material and 
frame material to show relative amounts of weight. 

This application of principles of design for minimum weight 
was reported by Shanley [title source, 16, March, Oct. 1949; 
AMR 4, Rev. 151). 
does not consider instabilities induced by load conditions other 
Herman A. Lang, USA 


Secondary effects are omitted and analysis 


than pure bending. 


1083. Tolotti, Carlo, Statics of inextensible and elastically 


flexible surfaces (in Italian), G. Wat. Battaglini (4), 2 (78), 128 
150, 1949, 
In previous papers [Atti Aecad., Naz. Lincei Rend. Cl. Sei. Fis. 
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Mat. Nat. (8) 1, 187-192, 369-374, 605-609, 1946}, autho, bis 


generalized Beltrami’s differential equations for the deformasiy 


of flexible but inextensible membranes by introducing ter, 


arising from flexural elasticity. He now formulates the princi, 
of virtual work in a form applicable to a deformed surface. R 


using the Gauss-Codazzi equations he deduces his former dif.. 


ential equations and associated boundary conditions as Weil, 
CG. Truesdell, Us4 


1084. Wyman, Max, Defiections of an infinite plate, (uy. 
Res. 28, see. F. 3, 293-302, May 1950. 

A solution is given of the problem of a loaded, infinite, elys: 
plate supported on an elastic foundation. Problem relates : 
transporting equipment over frozen lakes, to landing aireras; 
frozen lakes, and also to roadway design. Specialization is mad. 
to the case of a uniform distribution of toad over a circular gr, 
and simple expressions involving Kelvin’s functions (ber z, hej: 
ker x, and kei x) are found for the maximum displacements an) 
stresses. 
ties in terms of infinite series. Results found here agree with 
N. Jones L.AE 
H. G. Hopkins, USA 


those obtained by the reviewer and R. P. 
Report no. S.M.E. 3397, 1947. | 


1085. Woinowsky-Krieger, S., Calculation of an infinite plate 
elastically supported by a semi-space (in German), Jngen-4 
17, 1 & 2, 142-148, 1949. 

Author points out the advantages of treating some problems 1 
soil mechanics and allied subjects by using the analogy of 
infinite elastic plate resiing on a semi-infinite elastic sold 
Kimployving the usual assumptions of the thin plate theory and | 
results of his previous paper [title source, 3, 236-250, 1932! lv 
tains numerical values for deflection, pressure, and stress when tly 
plate is acted upon by (1) a point load, (2) a circular line load 
A comparison is also made with results given by the Hertz theor 


B. R. Seth, Ind 


1086. Sturm, R. G., O’Brien, H. L., Wetterstrom, E., and 
Evans, J., Stresses in ““head-to-shell” juncture of pressure vessels, 
Weld. Res. Suppl. 15, 6, 285-292, June 1950. 

A résumé of literature, theories in the design of pressure veo 
head, application of these theories, tests of stress distributi 
under pressure, and correlation of test results with theory. 

From authors’ summa! 


1087. Read, W. T., Jr., Effect of stress-free edges in plane 
shear of a flat body, J. appl. Mech. 17, 4, 349-352, Dee. 1990 

Author determines approximately the tangential stiffness o! 4 
rectangular shear block subjected to a uniform relative tange!! 
displacement of two parallel faces, remaining faces being '' 
This stiffness is defined as the shear force ° 
the upper and lower face required to produce a unit relative 
Upper and lower bounds for stiffness, in terur 


from tractions. 


placement. 
elastic constants and thickness ratio, are obtained by meats 
the Prager-Synge energy method (Quart. appl. Math. 5, Wi 
The width of the block is considered large compared to its ene! 
and the problem is treated as one of plane strain. 


. ‘ = \ 
I. Sternberg, U4 


1088. O’Chou, Chang, Two dimensional theory 0! stiffened 
plates, Aero. Quart. 2, part I, 1-8, May 1950. 

Approximate equations are established for the strete! 
plates reinforced by stringers and ribs, and equations ares? 


hors i 


for two elementary problems. Solutions of these pro)! 


of many others, are already well known in the theor) 








Previously published solutions have given these quanti- 
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sopic plates Where the governing equations are similar to those 
: A. E. Green, England 


ven } yaper. 
given In Pa} 


1089. Johansen, K. W., On integration of the differential 
equation for thin shells without bending, /nfer. Assn. Bridge 
veict, Engng. Fin. Rep., 3rd Congr. 597-600, Sept. 1948. 


Buckling Problems 
See also Revs. 1058, 1060, 1116, 1117, 1123, 1125, 1136, 1144) 


1000. Ashwell, D. G., The Euler buckling load of a strut with 
crossed pins, Engineering 169, 4404, p. 709, June 1950. 

4 derivation is given for the buckling load of a column loaded at 
‘sends by pin joints, having pins at right angles to column axis 
it not parallel with each other. Numerical results are pre- 
ented for a column having a cross section such that the moments 
‘inertia about all axes passing through its centroid are equal. 
Fora column with pins making an angle of 45° with each other, 
e buckling load is about 30° higher than if the pins were paral- 
Method of analysis could readily be extended 

jumns having unequal principal moments of inertia and of 
umns having pins inclined to axis of column as well as to each 

S. Levy, USA 


Jel with each other. 


1001. Lin, Tung-Hua, Inelastic column buckling, //. 
‘i. 17, 3, 159-172, Mar. 1950. 
{complete analysis of column buckling in the plastic range 


aero, 


i known initial curvature is given together with a typical 
llustrative example for a steel column, A method is proposed 
vr calculating the deflection curve of an inelastic column up to 

ling load, so as to obtain the maximum load and to show 
mechanism of column failure. Effects of reversal of strain in 
iter of the column having a large deflection and load and of 
on of tangent modulus of elasticity across the section are 
aso discussed. Method of analysis presented is also applicable 
nsolution of statically indeterminate structures having inelastic 
nin members. S. K. Ghaswala, India 
1092. Habicht, Franz R., Calculation of buckling of founda- 
ton piles (in German), Planen u. Bauen 4, 5, 165-167, May 1950. 


(83. Dolberg, M. D., On the buckling modes of rods (in 
lusian), Dokladi Akad. Nauk SSSR, 71, 5, 839-842, Apr. 1950. 
“iapes of the elastic curves are investigated which correspond 
‘he first and higher critical loads of centrally compressed, elas- 
ils rigidly supported at intermediate points. The differen- 
equation is written in its most general form for variable 
glty and variable axial force. A number of general proper- 
e deduced, in seven “theorems,” for the elastic curves which 
‘sy the equation and the corresponding conditions of support 
‘ie ends and intermediate points, and for the corresponding 


il loads, G. Winter, USA 


‘4. Massonnet, Ch., Considerations concerning rational 

‘ecifications for the buckling of steel bars (in French), Ossa- 
fall. 15, no. 7-8, 358-378, July 1950. 

vmprehensive paper which includes a review of column 

Culer, Engesser, von Karman, Shanley); development of 

‘ible loading formulas for columns with eccentricity, lateral 


#, and combinations of both; a diseussion of principles 


Oo 


“ing the establishment of strength regulations for columns; 


el 


0! Various proposals for expressing the initial eccentricity 
i terms of its length or other dimensions; some examples 
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illustrating application of the French and Belgian regulations; 
an extension of the proposed method to include buckling by com- 
bined bending and twisting. 

The underlying principle is use of the expression Pg /(P, — I 
as a magnifying factor for the initial eccentricity. This permits 
the total bending moment to be caleulated. The direct (average ) 
stress is then added to the total bending stress to obtain the 
maximum stress, which must not exceed some prescribed value 
(yield point). To account for lateral loading (initial bending), 
the initial bending moment is increased by a modified value of the 
magnifying factor. 

Resulting formulas appear to be reasonably accurate for ma- 
terials with a sharply defined yield point. 
have a gradual transition from the elastic range the use of the 
“elastic” magnifying factor may be questioned and the choice of 
a suitable maximum allowable stress becomes difficult. 

F. R. Shanley, USA 


For materials which 


1095. Jakkula, A. A., and Stephenson, Henson K., Steel 
columns—A survey and appraisal of past works, 7J'erus Engng. 
Exp. Sta., fifth series, 3, 6, bull. no. 91, 118 pp., June 1, 1947. 


1096. Carrier, G. F., On dynamic structural stability, /’;oc. 
Symp. appl. Math. 1, 175-180, 1949. 

Author considers structures such as rods, plates, and shells 
which are concentrically loaded in their axis or plane by dynamic 
loads. He derives a general differential equation for this prob- 
lem and applies it to find the differential equation for case of thin 
circular disk which is subjected to uniform radial pressure which 
varies with time. Reviewer remarks that differential equation(s ) 
for given case can be written down directly by introducing time 
load(s) term(s) in known. differential 
equation(s) for elastic stability. P. P. Bijlaard, USA 


dependent and inertia 


1097. Pearson, C. E., Bifurcation criterion and plastic buck- 
ling of plates and columns, J. aero. Nev. 17, 7, 417-425, 455, July 
1950. 

Author states that when a bifurcation of equilibrium paths 
occurs in a nonconservative system, the preferred path might not 
be determined by stability considerations. Ile proposes the 
reasonable postulate that behavior of a perfeet column in plastic 
range (where such bifureation occurs) is the limiting behavior of a 
column with a vanishing initial imperfection. Analysis of the 
Shanley column model on this basis corroborates Shanley’s origi- 
nal buckling concepts: buckling (.e., beginning of bending) of a 
perfect column occurs at the tangent modulus load, and the lod 
must increase as the buckle grows. Numerical and graphics! 
procedures for analyzing the post-buckling behavior of real 
columns are discussed, 

Author goes on to consider Shanley-type plastic buckling of 
simply supported plates in compression on basis of a linear flow 
theory of plasticity. Results constitute an extension of the work 
of Handelman and Prager [VACA TON. 1530, 1948; AMR 1, Rev. 
1329| who used the same theory of plasticity but considered only 
buckling with unchanging applied stress. Author's results are not 
in good agreement with experiment. 

Reviewer notes that author’s analvsis vields the startling result 
that no matter how low the vield stress may be, plasticity can 
never reduce the buckling stress of a long simply supported plate 
to less than 75% of the elastic value. Consequently, in reviewer's 
opinion, plate buckling stresses calculated on basis of a linear flow 
theory of plasticity must be viewed with suspicion. Reviewer re- 
marks, finally, that the results for Shanley-tvpe plate buckling 
found by Bijlaard [./. aero. Sc?. 16, 529-541, Sept. 1949; AMR 3, 
tev. 1925] and Stowell [VACA 7.N. 1556, 1948; AMR 1, Rev. 
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S805} on the basis of a simple deformation theory of plasticity agree 
quite well with experiment. B. Budiansky, USA 


1098. Bijlaard, P. P., On the plastic buckling of plates accord- 
ing to flow theory, J. aero. Sci. 17, 12, 810-811, Dee. 1950. 

Criticism of a paper by Pearson |see preceding review ]. 
Author points out that Pearson, with doubtful success, attempts 
to reduce the disagreement between Handelman and Prager’s flow 
theory and test results by assuming that entire plate remains fully 
About 85% of this improvement is obtained by the arbi- 
Author indi- 
cates that this problem was fully treated in general in his earlier 
paper |J. aero, Set. 16, 529-541, 1949; AMR 3, Rev. 1925], and 
He concludes that 
test results confirm deformation theory rather than flow theory. 
No mention is made of the Batdorf slip theory which attempts to 
overcome the discrepancies of the flow and deformation theories. 


Harold Lurie, USA 


plastic, 
trary assumption of incompressibility, ie., v = 0.5. 


that Pearson’s results are a special case of this. 


1099. Thielemann, Wilhelm, Contribution to the problem of 
buckling of orthotropic plates, with special reference to plywood, 
Nat. adv. Comm. Aero. tech. Memo. 1263, 122 pp., Aug. 1950. 

This is an English version of a German paper with minor correc- 
tions and remarks by the translator. The first part presents the 
theory of elasticity of orthotropic plates, with special reference to 
relationship between the elastic moduli and the angle between 
the load direction and principal stiffness directions. The second 
part deals with the stability equation of the general-orthotropic 
rectangular plate under uniform shear and axial loads, which is 
solved for a very long plate strip. Using an approximate method, 
buckling loads and buckling lengths in pure compression and 
pure shear are plotted against the stiffness values of the plate in 
the case of orthotropic plate strips, whose principal directions of 
stiffness are inclined at 45° with respect to the plate edges, and 
against the inclination of principal stiffness directions relative to 
plate edges for special stiffness values of plywood plates of various 
constructions. G. Herrmann, USA 

1100. Cicala, P., On plastic buckling of a compressed strip, 
J. aero. Set. 17, no. 6, 378-379, June 1950. 

This short note gives a calculation to show that in the plastic 
buckling of a compressed strip there is considerable decrease in 
the maximum attainable stress due to small initial deformations. 
A step-by-step integration procedure is employed in solving the 
incremental (or flow) equations of plasticity in predicting buckling 


louds of the plates. D. L. Holl, USA 


1101. Sturm, R. G., Smith, L. W., and O’Brien, H. L., Allowa- 
ble eccentricity of spherical heads convex to pressure, Trans 
Amer. Soc, mech, Engrs. 72, 5, 5383-538, July 1950. 

Paper discusses buckling loads of spherical heads or shells, 
initially out-of-round, when subjected to external pressure. 
Charts are constructed for design characteristics of some distinet 
metals such as aluminum 3SO.) There is no experimental con- 
firmation of the given analysis. D. L.. Holl, USA 

1102. 
simply-supported I-beams, Trend in Engng. 2, 3, 
1950. 


Investigation compares values of the nominal bending strength 


Cyr, N. C., and Hechtman, R. A., Lateral buckling of 
13-16, July 


predicted by theoretical analyses with those values determined 
experimentally. Yielding in compression flange of 7-in. Jr. 
beams with 1d/bt ratios between 600 and 1900, significantly re- 
duced their resistance against lateral buckling. 


This vielding was 
due to the combined effects of bending in both the vertieal and 
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horizontal planes and to the torsional warping of the cross sectjy, 
of the beam. Results of this program indicated that the yj 
point of the steel as well as the modulus of elasticity is necessy, 
to define the buckling strength of the I-beams in this range of t] 
slenderness ratio. From authors’ summar 


1103. Engel, Howard L., Lateral buckling of bars of mono. 
symmetric open cross section, Div. Engng. Mech. Stanford Uy) 
T. R. no. 8, 49 pp., June, 1950. 

teference is made to Technical Reports nos. 1 and 6 of th; 
series in extending the theory of lateral buckling of bars of thiy. 
walled open cross sections having a single axis of symmety 
Ideas of uniform and nonuniform torsion are reviewed, and de. 
pendence of the axis of rotation upon means of support of the by: 
and upon distribution of twist along bar is established. Seyer, 
problems are solved by the Rayleigh-Ritz method using the s:.. 
bility equation derived, and are compared with those obtaine: 
otherwise. An approximate solution to problem of buckling oj 
cantilever bar of monosymmetric cross section loaded at shes 
center of its end cross section is obtained, and the results ar 
compared with results of tests of similar angle sections. 

Finally, an experiment on an angle section in combined bending 
and torsion with parallel axis is described, and a qualitative «- 
count of the behavior of the angle is given. 

Th. Pésehl, Germans 


Joints and Joining Methods 
(See also Revs. 1067, 1180, 1189) 


1104. Dolan, T. J., and McClow, J. H., The influence of bolt 
tension and eccentric tensile loads on the behavior of a bolted 
joint, Proc. Soc. erp. Stress Anal. 8, 1, 29-43, 1950. 

Paper deals with strains in a single bolt joint due to eccenty 
Formulas for calculating strains in the bolted 
effect of varving initial tension, els 
properties of bolt, and eccentricity of applied load on strain is 


tensile load, 
sembly are derived. 


tribution in the assembly are determined experimentally. Tes 


specimen consisted of an assembly of three parts, each 2 
long, connected by a single °/s-in. bolt through a * ¢in. ho: 


Clearance between bolt and assembly permitted use of elect 
strain gages on the bolt and assured its unrestrained bending 
Good agreement between theoretical and experimental results © 
obtained. Both were limited by following conditions: (a) Low's 
in elastic range, (b) long bolts unrestrained by bearing conta 
tween bolt and assembly, and (¢) no shear load in bolt. 

B. Bresler, U>4 


1105. Bergholm, A. O., Swartz, O. W., and Hoell, G. S. 
Stress distribution around spot welds, Weld. Res. Suppl. 15,° 
217-223, May 1950. 

Frequent failures at or around weld spots point to neces 
fundamental information on stresses at resistance welds.) 
deals with two and three spots tensile loaded in the line o! 
Directions of principal stresses were determined 
Electrical st 


High compresi° 


welds, 
of a photoelastic model and Stresscoat enamel. 
gages were then applied contiguous to welds. 
strains measured on outer surfaces of plate where load ente™ 
the weld joint indicated bending and, consequently, high tens!” 
in the contacting surfaces of the lapped plates. Maximum '"* 
sion occurred along the lines of applied force in regions De 
Authors conclude that single laps of spot-we™ 
joints are inherently weak due to unavoidable bending 0!” 
plates; that double laps will reduce stress concentrations 


spot welds. 


relief of stresses might be obtained by a drilled hole to ™ 
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- near the weld (no experimental data on this point); and 
that use of one row of resistance spots is undesirable in 


: structures carrying variable loads or reversal of stress. 
Carl Ek. Hartbower, USA 


1100. Thielsch, Helmut, Weld embrittlement in chromium 
stainless steels, Weld. Res. Suppl. 15, 3, 126-132, Mar. 1950. 
Furnace heat treatments, induction heating tests, and tests on 
»\{ deposits were made on four major types of alloys. Embrit- 
+ seems to accompany severe grain growth, but size alone 
iecount for it. Hardness values alone give insufficient 
sion. Multibeads are superior to single bead welds. 
annealing is far superior to any change in weld technique. 
mation on alloys studied, experimental procedures, results 
J, and conclusions drawn form the basis of paper. 
Frederick K. Teichmann, USA 


1107. Nippes, Ernest F., Pfluger, Allan R, and Slaughter, 
Gerald M., Seam welding monel metal to steel, Weld. Res. 
\ ppl. 15, 3, 184-140, Mar. 1950. 

~adies were made to avoid porosity and cracking in seam- 
Optimum conditions were established 
eby “braze” type welds proved superior to seam welds of 


ling of monel to steel. 
»stecl. Diseussion of equipment, procedures, determina- 
i weld on time and electrode force, weld off time, weld 
ug, welding currents, together with several graphs of results 
photographs, present the results of the investigation. 
Frederick K. Teichmann, USA 


1108. Holt, Marshall, and Clark, J. W., A study of end con- 
nections for struts, Proc. Amer. Soc. civ. Engrs. 74, 1477-1499, 
1949 
[sults of static and fatigue compression tests of tubular and 
single- and double-angle struts with usual types of end con- 
mis, as Well as some types not in common use are given. 
M. Gololoboy, Czechoslovakia 


1100. Wiison, Wilbur M., Mun _ , William H., and Snyder, 

l. Sterling, Fatigue strength of various types of butt welds con- 

necting steel plates, /ll. Univ. Engng. Erp. Sta. Bull. 384, 57 pp. 
lar, 1950. 

(onsiderable data are presented on fatigue tests of partial- 

ration E6010 butt-welds in 7/s-in. thick AZ carbon steel with 

Objec- 


is to determine strength of welds in thick plate under loads 


~ longitudinal and transverse to direction of stress. 


Girth seam of a 
Partial- 
ration Welds were investigated because their use under such 


roduce a relatively low stress in joint. 


irical pressure vessel was cited as un example. 


tions would represent a considerable reduction in cost. 
inens were 4 ft long, 1 ft wide at the ends, and 5 in. wide in 
reduced section, S-N diagrams are presented together with 
uted values of fatigue strength corresponding to failure at 
M0 and 2,000,000 eyecles of stress varied from zero to tension. 
hnigue strength of longitudinal weld was nearly the same as for 
Without a weld, while that of transverse weld was only 20 to 
he strength of unwelded plate (in contrast to 75% for full- 
ration transverse butt welds). The fact that the severe 
“cetrieal stress-raiser incident to the partial-penetration weld 
‘tle effeet upon fatigue strength of longitudinal joint was 
uted to the orientation of stress raiser with respect to direc- 
stress. Comparisons between */ js- and '/,-in. partial- 
‘ation welds with and without weld reinforcement and be- 
latigue strengths for testing temperatures of 75 F and 

“« F revealed only slight variations. 
second group of tests on ! /s-in. A7 plate containing single-V 
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transverse butt welds, comparisons were made between £6010 and 
£6012 deposits with and without a high-temperature stress. 
relief. Fatigue strength was very nearly the same whether welded 
with £6010 or £6012, with and without stress relief. A third 
group of tests were concerned with the effect of stress relief on 
‘/-in. AZ plate containing a longitudinal single-V butt weld, 
with and without weld reinforcement. Three methods of stress 
relieving were employed: high temperature (1150 F), low tem- 
perature (400 F), and mechanical (plastic flow ). 
vantage in stress relieving Was indicated. 

Carl E. Hartbower, USA 


No material ad- 


1110. Kuenzi, Edward W., Strength of aluminum lap joints at 
elevated temperatures, For. Prod. Lab. Rep. 1808, 6 pp., Dee. 
1949. 

Tests at 6 temperatures from 75 to 600 F of lap-joint specimens 
with an overlap of !/2 in., made of 0.064-in. thick clad 248-T3 
aluminum alloy suitably etched and bonded with 9 different ad- 
hesives, 6 commercially available and 3 laboratory formulated. 
Strength was invariably found to drop with increasing tempera- 
ture; highest strengths at higher temperatures were obtained 
with a hot-setting phenol resin-synthetiec rubber adhesive (type 
M); the highest strengths (4500 psi) at room temperature were 
obtained with hot-setting modified-phenol-polyvinyl butyral ad- 
hesive. Failure was characterized by the percentage of glued area 
which failed in adhesion (i.e., where the adhesive separated from 
the metal surface) as distinct from area which failed in cohesion of 
the adhesive. Similarity in decrease of strength with rise of 
temperature in lap joints and sandwich constructions of the air- 
craft type |For. Prod. Lab. Rep. 1804) leads to conclusion that the 
former may be used to predict the latter. 

It may be pertinent to add that the behavior of aircraft panel 
structures, in particular of panels consisting of a metal skin 
bonded to stringers, appears to depend on the “tearing’’ or 
‘Heeling’ as well as on the shear strength of the adhesive, and 
that, as found by reviewer, peeling strength does not follow the 
same law of change as shear strength during an increase of tem- 


C. Mylonas, England 


perature and may even increase. 


Structures 
(See also Revs. 983, 984, 1016, 1032, 1081, 1097, 1175, 1390) 


1111. Egoroff, V. N., Practical method for hyperstatic struc- 
tures calculation (in Spanish), Czen. Teen. 114, nos. 571, 572, 573, 
574, 1-22, 78-96, 109-140, 175-190, Jan., Feb., Mar., Apr., 1950. 

Author shows hew procedures involved in the method of fixed 
points (Strassner, Morsch, Suter, and others) and the method of 
primary moments (Efsen) may be systematized and simplified 
somewhat as applied to framed structures. Theory is outlined, 
A set of 


nomographs is included to assist in evaluating distribution co- 


procedure described, and a series of examples presented, 


efficients, transmission coefficients, and factors for rotation and 
translation of joints. Properties of haunched beams for a wide 
range of proportions are given. Load factors for a number of 
common types of loading are tabulated. Solutions are given for 
several problems for which published solutions by other methods 
are available, enabling reader to compare author's procedure with 


other standard procedures. Glenn Murphy, USA 


1112. Kolaz, V., Analysis of three-dimensional frame struc- 
tures by energy method (in Czech), Technicky Obzor STA 58, 3, 
39-438, Mar. 1950. 

Analvsis of frame structures as they occur in engineering prac- 
tice in one- or multiple-story buildings with a structural skeleton 
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consisting of columns or walls running in two directions, in such a 
layout that torsional moments due to vertical and lateral loading 
reach considerable values. Reference is made to previous pub- 
lications by Mayer on buckling problems, by Grammel and 
Poschl on torsional stability, by Klouéek on distribution of defor- 
mations, by Ciezk on torsion of frame girders, by Ostenfeld on 
method of deformations, and by Timoshenko. Two examples 
demonstrate the procedure. The second example (a water tank 
on elastic foundations) is characteristic of cases where deflection 
lines of the bottom slab depend largely on resulting distribution of 
internal forces, and are therefore unknown. It is assumed to fol- 
low a rational polynomial suggested by author. Comparison 
with an exact analysis by using Krylov’s function and particular 
integral shows but a small difference (4°). Stability is investi- 
gated by Timoshenko’s method. J. J. Polivka, USA 


Vith Scientific Congress of the P.A.C.E.T. 


The following material was contributed to the Congress in 
Gdansk, Dec. 1-4, 1949 (Materialy nadeslane na VI. Zjazd 
Naukowy PZITB = Polski Zwiazek Inzynieré6w i Technikéw 
Budowlanych w Gdatisku 1-4 grudnia 1949) (in Polish), Edition 
of the Polish Ministry of Buildings No. 37, HI. Wydawnictwo 
Ministerstwa Budownictwa Nr 37, ezesé IIT: 


1113. Hildebrand, E., The influence of sway on the knot’s 
moment in multistory frames, 289 313. 

Report establishes conditions in which it is permissible to neg- 
lect the influence of sway, which considerably simplifies the 
calculations of framed systems of structures. Author examines 
the magnitude of errors caused through such assumption with 
respect to number of spans, number of stories, stiffness of columns, 
and the way of connecting them with beams. He introduces the 
results as graphical diagrams and comes to some practical con- 
clusions regarding the possibility of simplifying the calculations. 

J. Mutermilch, Poland 


1114. Olszak, W., Application of prestressing to columns with 
coiled reinforcement, 52-66. 

Author considers problem of reinforced-concrete columns with 
prestressed coiled reinforcements and calculates them as aniso- 
tropical elements. The series of graphs, which introduce the 
results of research, show that the increase in carrying capacity of 
a conerete column with prestressed reinforcement gives greater 
effect with higher quality of steel and lower quality of concrete. 
When the standard dimensions of coiling are applied and by using 
steel with ultimate stress of about 120 kg/sq mm, prestressing of 
reinforcement can give considerable economy in the latter. 

J. Mutermilch, Poland 


1115. Olszewski, E., and Kowalewski, Z., Contribution to 
problems of three-dimensional systems of framed structures, 
314-326. 

A few simplifications, possible in some cases, in calculations of 
three-dimensional framed structures by the method of deforma- 
tions. Authors point out that consideration of space in the cal- 
culations saves material, and show the possibility of working out 
tables which will simplify such caleulations. 

J. Mutermileh, Poland 


1116. Wierzbicki, W., The buckling of three-pinned arches, 


DIR -238. 


Work has in view an approximate calculation of the critical 
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force in a three-pinned arch of a small center rise and in which, 
it is generally known, symmetrical form of buckling takes plac. 
As in his other works discussing two-pinned and rigid are). 
author applies the finite differences calculus. 

J. Mutermilch, Poland 


1117. Czulak, J., Statical calculations of circular arches by 
the method of least squares, 131-140. 

Author introduces method of calculation of circular ares. 
which consists of substituting curves of parabolic type in Bresw’. 
formulas of the curves which express the relationship between +). 
are differential ds and their position on the axis. The resylr 
compared with those of an accurate calculation, give satisfactor, 
conformity for practical purposes. W. Wierzbicki, Poland 


1118. Naleszkiewicz, J., Study of periodic forces inducing 
vibrations in the foundations of machines, 194-214. 

Study concerns case when a machine is fixed to the foundat) 
by means of two rows of bolts, so that each row, during the tin: 
vibration, creates a force which, when elastic elongation takes 
place in the bolt, fluctuates proportionally to it. Vibrations ay 
considered which cause the base of the machinery to be lifted wy 
from the surface of the foundation on one side and to be presse: 
inontheother. The fluctuation of forcing moment can come in! 
resonance with any of the combined harmonic forces of its oy 
vibrations, i.e., subresonance takes place. As an antidote agair~ 
the creation of the subresonances, author suggests increas 
total area of bolts and, also, in primary tightening of them. 

W. Wierzbicki, Poland 


1119. Btaszkowiak, S., Latticed bars eccentrically loaded, 
260-268. 

Author solves the title problem using Hardy Cross method. 4 
multistory frame is investigated. Author compares his resul's 
with those of Muller-Breslau and obtains differences amounting 
to about 1%. W. Wierzbicki, Poland 


1120. Btaszkowiak, S., and Kaczkowski, Zb., Contribution to 
the dynamics of trusses, | 18-122. 

Authors apply Hardy Cross method to calculation of the natura 
vibrations of trusses with rigid joints. They consider the fact 1! 
the weight of individual bars is distributed along their leng', 
which generally has not been taken into account. 

W. Wierzbicki, Poland 


1121. Kolousek, V., Vibrations of statically indeterminate 
structures subjected to the action of moving, harmonically varia- 
ble changeable loads, 503-504. 

Author bases his work on the analysis of natural vibrations 
applies this method to case of a bar which is subjected to! 
action of a live load moving with constant speed, When te" 
nance takes place between the frequency of the live load and 
of its own vibrations, the problem shows important characte! 
ties, W. Wierzbicki, Polan¢ 


1122. Norris, C. B., and Kommers, W. J., Short-column com 
pressive strength of sandwich constructions as affected by the 
size of the cells of honeycomb-core materials, For. /0!. )" 
Rep. 1817, 7 pp., Aug. 1950. 

Describes tests on sandwich materials having aluminum fc" 
of various thicknesses and solid core materials in which «ce 
honeycomb-core material was simulated by a round | 
tails of materials used, preparation of specimens, and 1 
ods are also given. Results sre presented in tables 








NS 


in to 


nate 
ra- 


mARCH 1951 


wes of critical stress for a variety of materials and core and face 
cnesses. An empirical curve is obtained from which can be 
ated the critical stress of the sandwich plate. The general- 
i data indicate that the critical or buckling stress of other facing 
-orjals ean be estimated from these tests and from the approxi- 


> formula derived. S. K. Ghaswala, India 


1123. Boller, K. H., and Norris, C. B., Effect of shear strength 
on maximum loads of sandwich columns, (’. S. Dept. Agric. For. 
J. Lab., no. 1815, 12 pp., June 1950. 
thin stressed-skin structural columns, such as sandwich 
wuns having relatively weak cores, any deviation from the true 
i.e., any initial buckling) may induce core-shear failure at a 
.{smaller than that required to cause failure by (1) local insta- 
of the facing (wrinkling), (2) over-all instability of the 
le critical buckling), or (3) direet compressive stresses 


rer than the strength of either facing or core. 


Results of static tests on 50 sandwich columns, consisting of 


gwise loads computed according to formula developed for 
imns with known minute initial curvature and failing as a re- 
The formula calls for 
fsecant modulus of rigidity at failure of core material. 

I. George Stern, USA 


if excessive transverse shear stresses. 


1124. Fine, M., The warping and constraint of certain rec- 
tangular box sections, Aircr. Engng. 22, 256, 172-173, June 1950. 
\uthor derives equations for computing the location at which a 
uisverse force must be applied to a rectangular cantilever box 
to prevent rotation of end cross section. In a numerical 
mple in which root of box is clamped from one side only, the 
usverse force must be shifted approximately one seventh of 
‘interspar distance to neutralize rotation due to one-sided 


‘ 


wrt at root. Samuel Levy, USA 


1125. Denke, Paul H., Analysis and design of stiffened shear 
webs, J. aero. Sct. 17, 4, 217-231, Apr. 1950. 

Graphs are presented for the average stress distribution in 

wled shear panels as well as for the local bending loads induced 

ongitudinal and transverse stiffeners, based on analysis in an 
er paper by author [title source, 11, p. 25, 1944]. Independ- 

‘parameters are panel aspect ratio, longitudinal and = trans- 

stiffening ratios, and shear stress to buckling stress ratio. 
nd the elastie limit an empirical relation between an effective 
modulus of elasticity and the shear is applied. Comparison 
NACA tests [7.N. 1364, 1947; AMR 1, Rev. 634] shows 
igreement up to failure. W. T. Koiter, Netherlands 


‘126. Solvey, J., The influence of wing geometry and struc- 
‘ural efficiency on aircraft performance, Aero. Res. consult. 
wis Sera, Res. Lab. Melbourne, Austral., Rep. ACA 45, 25 pp., 

1949. 

Four airplanes (one fighter, two civil transports, one bomber) 
vestigated to determine their wing-structural efficiency 
‘upon a criterion established in a previous report [Solvey, 
Mru tural efiicieney of wing,’’ same source, Rep. ACA 44, Jan. 

W). By 

variation of plan form and wing thickness 
it and on performance is investigated. 


“ty 


means of this criterion the influence of two parame- 

on structural 

The expression for 

iginal criterion is still too complicated to be used analyti- 
but a numerical investigation is feasible. 

‘the investigations made, it is found that plan form does not 
the weight of shear and bending material, nor is there 


‘han a possible 1 to 2'/.% variation in total weight of wing. 
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Considering practical acceptable variations, change in weight for 
cases considered would not have been more than 10 pounds. In 
investigating the effect of wing thickness, defined by depth at 
root, and spanwise depth taper, it was found that total wing 
weight increases with increasing spanwise depth taper, whereas 
weight of members carrying shear and bending moment decreases 
slightly with increasing spanwise depth taper. The influence ot 
the two parameters chosen on the performance indicated some or 
no changes in level speed, range, or climb. 
Frederick K. Teichmann, USA 


1127. Symonds, P. S., and Prager, W., Elastic-plastic analysis 
of structures subjected to loads varying arbitrarily between pre- 
scribed limits, x appl. Mech. 17, 3; 315-323, Sept. 1950. 

A structure is not considered unsafe if it would suffer plastic 
flow of limited magnitudea finite number of times without collaps- 
ing. After limited plastic flow, structure is said to have “shaken 
down” to a state of residual stresses if for all further load applica- 
tions no further plastic flow occurs in any part of structure. 
Authors show that if anv state of residual stress exists, so that the 
resultant of the residual stresses and the elastic stresses induced by 
external loading (arbitrary combination of components within 
prescribed limits) remains within the vielding point, then strue- 
ture eventually will shake down, even though the shake-down 
state is not unique. The question of the ability of the structure to 
shake down is then to find the existence of any such residual stress 
state. Criteria for shake down are derived. This theory gives a 
more realistic concept of “failure”? to obtain the most economical 
design consistent with safety. Treatment is elegant. A geomet- 
rical representation of the instantaneous state of stress in an 
appropriate “stress space’ is used. Present paper is based on 1 
pin-jointed plane truss as a typical structure. The materials are 
either “ideally plastic” or with “linear strain-hardening.”’ 

Several forms of principle of virtual displacements are given 
from which the minimum principles of Haar-von Karman and of 
Greenberg are derived. Authors point out that the Haar-von 
Karman principle is valid, in general, only so long as those bars 
which have reached their vield forces do not cease vielding, but 
Greenberg's principle is valid for any loading sequence. 

Three examples are given: A structure consisting of two con- 
centric parallel bars; one with three parallel bars; and one with 
The solutions are visualized geo- 


Y. C. Fung, USA 


three bars meeting at a joint. 


metrically in stress spaces. 


1128. Tests of steel-girder spans on the Chicago & North 
Western Railway, Amer. Rly. Engng. Assn. 52, 488, 1-91, June- 
July 1950. 

{eport embraces a description and analysis of test data secured 
on 3-deck plate-girder spans varying in length from 70 ft 
78 ft on the Chicago and North Western Railway. 
bridges had an open timber floor while the other bridge had s 


,1n. to 
Two of the 
ballusted) precast-concrete floor. Stresses were measured by 
means of electromagnetic strain gages, with oscillograph re- 
cordings, in various parts of the bridges. Data secured during 
tests are analyzed for purpose of determining the statie and total! 
impact effects as well as the individual effects which contribute to 


total impacts. From abstract 


1129. Stiissi, F., A contribution to the calculation of anchored 
suspension bridges (in German), Jnfer. Assn. Bridge Struct 
Engng., Fin. Rep., 3rd Congr., 483-491, Sept. 1948. 

Author gives the diagram of a method of statie calculation of 
anchored suspension bridges, based on the equation of the funicu- 
lar polygon. A remarkable characteristic of this type of bridge 
is that the three regular forms of the equilibrium equation appear 





160 


simultaneously. Elimination of forces in hangers and deflections 
gives moments in stiffening girders. For a given value of the 
total horizontal stress in the cable, this equation is linear; it fol- 
lows that the law of superposition can be applied and the method 
of calculation is same as that of statically indeterminate systems. 
Author also deals summarily with a few secondary influences. 
In conclusion, he refers to the ‘‘Ackeret-Egli” tests concerning 
influence of a longitudinal slot in the roadway on the aerody- 
namie stability of suspension bridges. 
From author’s summary 


1130. Courbon, J., Calculating the flexible pylons of sus- 
pension bridges (in French), Jnfer. Assn. Bridge Struct. Engng. 9, 
69-82, Nov. 1949. 

It is often possible to fix the feet of pylons of suspension 
bridges, since the stresses occurring in consequence of the dis- 
placements at the top, which are caused by deformation ot the 
cables, can be taken by the big compressive forces without over- 
stressing. 

Several methods of making the calculations are given. The 
first three refer to pylons whose own weight is negligible and with a 
law for the run of the moments of inertia which enables the solu- 
tion of the problems to be found in a consistent form. Two of the 
laws thus considered refer to a pylon with constant cross section 
and to a pylon which has the shape of a truncated pyramid. 
Two other methods make it possible to calculate a pylon whose 
weight cannot be neglected and whose moment of inertia varies 


in any desired manner. From author’s summary 


1131. Asplund, S. O., Deflection theory analysis of suspen- 
sion bridges, Jnter. Assn. Bridge Struct. Engng. 9, 1-33, Nov. 1949. 
\ general, systematic influence line method for the analysis of 
variable stiffness suspension bridges is deduced. 
From author’s summary 


1132. Beer, H., Stereometrical study of suspension cables (in 
German), Jnter. Assn. Bridge Struct. Engng. Fin. Rep., 3rd 
Congr., 493-506, Sept. 1948. 

Paper deals with the general case of a cable suspended from two 
or more elastic points, under the effect of any kind of spatial 
loads, applying particularly to the study of erecting suspension 
bridges (cables and horizontal stresses). Author explains an 
iteration method which gives a rapid solution to all the cases 
Position of the cable is caleu- 
lated by assuming there are horizontal stresses; these are then 
A numerical example indicates the 
process for applying method. 


encountered in actual practice. 


determined graphically. 
From author’s summary 


1133. Mitchell, G. R., Research on the strength of bridges. 
c) Problems of impact and fatigue and their effect on permissible 

stresses in cast iron girder bridges, /néer. Assn. Bridge Struct. 
Engng. 9, 61-68, Nov. 1949. 

First part of paper describes experiments to measure dynamic 
stresses in girders of old cast-iron bridges using both tracked and 
Results indicate that 
there is a range of values of the impact factor defined as ratio of 


wheeled vehicles for loading purposes. 


dynamic to statie stress for the same vehicle from about 0.7 to 
about 1.3 with a most frequently occurring value of about 1.0. 
Implications of results are discussed and an indication of further 
work to be carried out is given. 

Second part deals with the problem of fatigue in bridges of this 
type and also, briefly, with the question of different factors of 
safety for dead and live load stresses. Stress in a bridge girder is 
considered as a steady dead load stress together with 2 live load 
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stress which varies from zero to a maximum a large num}, 
times during the life of the bridge. It is shown that, by look: 
at these stresses from point of view of fatigue, permissible -,- ; 
stress should vary according to value of dead load stress, \| 
ing use of suitable factors of safety, a formula for permissible | 
load stress in cast-iron bridge girders is given. 

From author’s summ 


1134. Massonnet, Ch., The transverse distribution of loads ;; 
bridges with several adjacent arches (in French), /n/er, 4 
Bridge Struct. Engng. 9, 341-366, Nov. 1949. 

A bridge with upper-lying track, supported on more than :\ 
parallel arches, is considered, and investigation is made as to } 

a load applied to the track is distributed on the different a; 

First, author tries to find the loads under which the track «. 
periences a bending of the form w = f(.rc)-9(y). In this 
transverse beams are deformed similarly and behave as beams 
flexible supports. It can be shown that the distribution oj : 
loads on the various arches depends only on one coeffic) 
termed the coefficient of transverse distribution. Author +). 
shows how any desired loading of the track can be split up in: 
series of such particular loads. The maximum moments in : 
arch are obtained, sufficiently accurate for practical purposes, 
loading one half of the bridge. It can therefore be stated thar), 
loads are distributed as shown under the second special! Joa 
The calculation of a bridge with several parallel arches ther: 
becomes similar to that of a bridge with several adjacent gird 
Finally, the theory is applied numerically to an- existing bry 
(Pont de Neuilly). From author’s summ:: 


1135. Grinter, L. E., Stresses in gusset plates by use of an 
analogous grid, Jnéer. Assn. Bridge Struct. Engng. Fin Rep 
Congr., 265-276, Sept. 1948. 

By properly proportioning an analogous grid of rigid! 
nected members meeting at right angles, physical deforma’: 
of a continuous plate due to any loading may be approxi 
with good accuracy. Analysis of stresses in such a rigid grid) 
follows from author’s previous publication of a method 
analyzing wind stresses in a multistory building frame by mo 
and foree distribution. The particular problem of a gus! 
plate is shown to be similar to any plate or wall problem wher 
forces exist entirely within plane of plate. An = examp! 
method, as applied to a typical gusset plate by Marvin Mas 
presented in an appendix. From author’s summais 


999 


1136. Goldenblat, I. I., Some new problems of structuré 
dynamics (in Russian), /zvestiya Otd. tekh. N., no. 6, S19 %° 
June 1950. 

A brief progress report of work on miscellaneous projects U! 
way at the Central Scientific Research Institute for Struc’ 
Items discussed include: (1) Stability of columns unde! 
bined static and dynamic axial loadings. ixperimental ap) 
tus is described for free and forced vibrations to check ! 


For static loads of 7! 


frequencies and régimes of stability. 
Euler critical, free vibrations were highly nonlinear. With ~~ 
loads up to 80% of critical. superimposed oscillatory lows" 
giving peak column loads up to 150° of critical did not res 
instability. (2) Stability of structures under moving 
Theoretical work of previous investigators is reviewed, po" 
out certain errors. Analytical discussion of locomotives SP 
over a bridge indicated the possibility of unstable lateral ¥ 
Similar situation arises for fast flow of fricti 
(3) Stability of suspension bridge. 


7 


yTLiess 


tions, 


\ 


through flexible tube. 
siders the case of two axes of symmetry in the cross sec! 
road bed, 


By adjusting dimensions so that the natura! 
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,orizontal vibrations was equal to that of vertical vibrations, 
; - yas shown experimentally on a 5-m model that the energy of 
\fat-. _sieql vibrations was transferred into horizontal vibrations. 
. yertical vibrations may be forced in a steady wind by 
ding of a von Kaérmén vortex street. Other problems are 
joned without indicating that any work had been done. 
Walter W. Soroka, USA 


t eu 


ads in 
4 1137. Cramer, H., Prismatic structures with transverse 
stiffeners, Concer. Const. Engng. 45, 3, 81-86, Mar. 1950. 
nt from equilibrium conditions and conventional stress distribu- 
a} on assumptions, author develops an equation analogous to the 
«-moment equation, but involving shearing forces on three 
Le ex. »secutive parallel edges of plane slabs. From shearing forces, 
Area 
ne »oments, or a derivative, may then be used to evaluate flexural 
ied Effect of stiffeners is discussed and an example pre- 
cient «ted to illustrate details of calculation. 
Glenn Murphy, USA 


ual forces, moments and stresses may be determined. 


ections., 


\138. Thompson, J. Trueman, and Loewer, Alvin C., Jr., A 
new technique for bond measurement in reinforced concrete, 
Soc. Test. Mat., no. 166, 69-74, May, 1950. 

\uthors describe a segmented hollow bar containing electric- 
stunce strain gages for bond measurements in pull-out speci- 
us. A few exploratory test results are given, which show that 
nosed technique is promising in obtaining the load-slip rela- 
of reinforcement bars. Further work is required to enable a 
ied study to be made under various experimental conditions. 


of an G. G. Meverhof, England 


1139. Whitney, Charles S., Application of plastic theory to 
the design of modern reinforced concrete structures, J. Boston 
sv cul Engrs. 35, 1, 29-74, Jan. 1948. 


vd for 1140. Kasarnowsky, S., On the deflection theory of arches 
onent swedish), Inst. Brobyggnad. Medd., no. 3, 53-77, 1948. 
+t chapter deals with general theory of arches regarded as 
‘le systems. Effect. of horizontal deformations was not 
nle of ‘iaen into account in caleulation of bending moments since these 
ass, 8 ‘formations are of little importance, particularly in case of flat 
ar’ vs. Second chapter treats effect of deflection on horizontal 
‘oust. Deflection of arch causes an increase in horizontal thrust. 
Ts inerease is of no importance in calculation of normal stresses 
‘up in the arch, but exerts a favorable influence on moment 
‘ioution, especially in flat arches. Third chapter considers 
ent distribution due to shortening of arch caused by com- 


gusset | 


sive stresses, variation in temperature, shrinkage, or horizon- 
lisplacement of the abutments (parasitic moments). All 
‘assis tigations were made for parabolic arches of constant rigidity 
aie «for arches of nonuniform cross section represented by the 
a of \igsbro (King’s Bridge), Stockholm, Sweden. 
From author's summary 


sult ‘141. Takabeya, Fukuhei,and Takabeya, Rydhei, Characteris- 
‘cs of foundation reactions for the building frames, carrying loads 
‘ertical and uniformly distributed, Wemo. Fac. Engng. Kyushu 

f '". Pulkuoka, Japan, 12, 2, 139-200, Sept. 1950. 
; \"ticle is a continuation of authors’ work on rectangular build- 
Vertical and horizontal reactions from vertical 


5 tran Cs 


‘sand vertieal reactions from horizontal loads are determined 
nultistoried frames wth columns fixed at their bases. No 
Solution is 
Determination of the ver- 


“on is directed to the moments at the bases. 
Nodifieation of slope deflection. 
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tical reactions from vertical loads seems overelaborate when the 
probable actual variations in loads and soil conditions are con- 
sidered. Charles Clarahan, Jr., USA 


1142. Mazure, J. P., and van Exter, J. Ph., Common action of 
structure-parts in case of local loads in wooden roof structures 
(in Dutch), Ingenieur 62, 32, 95-101, Aug. 1950. 

In the stress analtsis of wooden roof constructions account 
must be taken of a concentrated load of 100 kg. 
members, this requirement determines the dimensions. 


For several 
Authors 
investigate the reduction in stresses and deflections caused by the 
cooperation between boarding and rafters. Two calculations are 
given, based on rather arbitrary assumptions about the distribu- 
tion of internal forces; two approximate formulas, giving the 
reduction referred to above are derived, which are checked against 
an experiment. Reviewer must stress that the exact solution of 
the elasticity problem under consideration has been given by 
different writers using Fourier series, among them M. Hetényi in 
his book, “Beams on elastic foundation,” pp. 192-197. 


Ch. Massonnet, Belgium 


1143. Wenk, Edward, Jr., A frame for testing structural 
models, Proc. Soc. erper. Stress Anal. 8, 1, 67-78, 1950. 
See AMR 3, Rev. 1645. 


1144. Seide, Paul, and Barrett, Paul F., The stability of the 
compression cover of box beams stiffened by posts, Vil. ai) 
Comm. Aero. tech. Note 2153, 29 pp., Aug. 1950. 

Authors make limited investigation of new type wing structure 
in which top and bottom covers are connected by flexible posts 
Energy method with Fourier series is used. 

Charts are given for buckling loads of long box beams under 
end moments with 1, 2, or 3 rows of posts. Mode of buckling de- 
pends on design parameters and may be with longitudinal nodes 
through posts, transverse nodes through posts, or with displace- 
ment of posts. Longitudinal nodes are not obtainable if tension- 
cover thickness is equal or less than that of compression-cover. 

Numerical example shows that buckling stress of 40,000 psi ts 
obtainable with post weight of only 2'/.% of compression-cover 
weight. Authors do not claim that such low weight ratios are ob- 
tainable in actual box beams but urge that possibilities of post 
type construction are worth exploring. 


P. C. Dunne, England 


1145. Magnel, G., Structures in precompressed steel (in 
French), Ossature métall. 15, 6, 300-313, June 1950. 

Possible savings in weight and cost which may be obtained by 
prestressing are studied first for the case of a tension member 
Before applying the load, bar is compressed by a cable to a 
working stress R* in compression. Supposing that a tensile load 
produces tensile working stresses R, in the bar and R, in the 
cable, the required areas of bar and cable are determined in terms 
of the applied force and R!, R,, R,. 
of the prestressed bar and cable can be compared with that of the 
simple bar, taking this to be loaded to produce a working stress 
Rk, and costs of the two structures can be compared. A factor of 
safety with respect to the elastic limit stress R, is defined as the 
ratio (R, + R*)/(R; + R'). 
factor is R,/R. By suitably choosing the ratio R,/R the two 
sufety factors can be kept the same, and author finds, for example, 
that economies in weight of 33% and in cost of 13% can be ob- 
tained by prestressing, assuming the ratio R/R, = 14/100, and 
the price per foot of cable to be 3 times that of the bar. Higher 
economies are obtainable if safety factor is allowed to decrease 


From these, the total weight 


For the simple bar the corresponding 


slightly, and still further gains are had by prestressing in two or 
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When the tension member 
is part of a girder, economy is affected by relative weights of mem- 
ber and total structure, as well as by ratio of dead load to total 
load. 

Author applies these concepts to case of a lattice girder whose 
Measurements 
of stresses and deflections were made on a girder (span 14.32 m, 
height 0.936 m) with prestressing according to the author’s 


more steps, while the load is applied. 


lower chord is prestressed by high strength wires, 


theory. Satisfactory agreement between calculated and measured 
stresses and deflections was found. The economy in this case was 
not very high because of dimensions and load ratios chosen. 
Nevertheless, author’s method will probably effect worth-while 
economies in certain types of structures and merits further atten- 
tion, P. S. Symonds, USA 


1146. Magnel, G., Prestressed steel (new considerations) (in 
French), Ossature métall. 15, 9, 428-435, Sept. 1950. 

Author cites examples indicating that the principle of prestres- 
sing steel members has been used in numerous structures in past 
half century. 
sion of steel tension members 


He extends his previous analysis of precompres- 
see preceding review) to cases 
Addi- 
tion of live load then brings stresses in bar and cable to pre- 
Solution and possible economies 
P.S. Symonds, USA 


where precompression is effected under dead load alone. 


assigned safe limits in tension. 
are discussed by means of diagrams. 


Rheology (Plastic, Viscoplastic Flow) 


(See also Revs. 1045, 1051, 1097, 1098, 1165, 1170, 1186, 1193, 
1366) 


1147. Stiissi, Fritz, The foundations of the methematical 
theory of plasticity and the test (in German), Z. angew. Math. 
Phys. 1, 4, 254-267, July 1950. 

Author deseribes experiments to test ‘‘fundamental assump- 
tions’ of plasticity theory: (1) Zero plastic volume change, and 
2) isotropy. He applies internal pressure plus end forces to thin 
hollow eylinder of aluminum alloy; measures circumferential 
strain €, and longitudinal ¢€, by differential wire-roller-mirror 
attachments. Using stress o, alone he finds, in effect €, + 
2e, # o,/3k(k = bulk modulus); therefore rejects (1). 
with o, in plastic range and, e.g., superposing @,, he finds strain 
increments are elastic, whereas they would be plastic for inere- 
ment in o,; therefore rejects (2). Reviewer notes confusion be- 
tween “anisotropy due to stress” | Prager, J. appl. Mech. 15, 226, 
1948; AMR 1, Rev. 1466], which author has demonstrated but 
which even isotropic theory predicts, and anisotropy of virgin 
state, which is usually neglected but need not be [Hill, Proc. roy. 
Soc. Lond. Ser. A, 193, p. 281, 1948; AMR 1, Rev. 1121]. Also, 
author’s test of (1) implicitly assumes €, = €,, i.e., isotropy, which 
William Fuller Brown, Jr., USA 


Starting 


he elsewhere rejects. 


1148. Hodge, P. G., Jr., Yield conditions in plane plastic 
stress, J. Wath. Phys. 29, 1, 38-48, Apr. 1950. 

Assuming perfect plasticity and plane stress, author considers 
two cases of plastic flow: (1) Hole in infinite plate subjected to 
biaxial tension at infinity and radial internal pressure at edge, and 
(2) notched strip in tension. Besides the Tresca (maximum shear) 
and von Mises (shear energy) yield conditions, author introduces 
‘yeneralized Tresca”’ yield containing parameter 
A such that for AX = 1 the Tresca condition is obtained. By 
varying A, effects on solution of small changes in yield condition 
may be estimated. For case (1), results indicate that distribution 
of radial stress is not. very sensitive to such changes in yield condi- 
tion. 


condition 


For notch, case (2), solutions are presented for generalized 
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Tresca and von Mises criteria; it is indicated that for this eas 
slight changes in yield condition will make a pronounced differey,, 
in the solution. Incidentally, results obtained for notch indics:, 
maximum load to cause flow at notch semi-angle of about 70° for 
idealized material satisfying von Mises criterion. 


A. M. Wahl, Us4 


1149. Thorne, C. J., On plastic flow and vibrations, ./. », 
Mech. 17, 1, 84-90, Mar. 1950. 

Solutions are presented for a mechanical model comprising , 
mass supported by a spring in parallel with a spring-dashpot co. 
bination, the mass being acted on by a force F(t) where t = tiy, 
Formulas are worked out in detail for the following cases: 
Constant force Fo; (2) alternating force F = Fo cos wt: and 
force increased at constant rate F = Fot. Such a model has be) 
utilized by Eyring and others in analyzing stress-strain diagra). 
of organic plastics and textiles. However, in discussion of paper 
{title source, 17, p. 343, Sept. 1950] it is pointed out that mod 
cannot represent plastic flow with large permanent strains 
such a material as medium carbon steel (cited as an exampk 


paper ). A. M. Wahl, UsA 


1150. Siiray, S., On families of curves attached to elastic or 
plastic bodies (in French), Comm. Fac. Sci. Univ. Ankara 1, 33 
40, 1948. 

Author discusses those two-dimensional problems of elastici: 
and plasticity for which the lines of principal stress form isothvr- 
mal nets. In the elastic case this question was first discussed | 
Neményi [Z. angew. Math. Mech. 13, 364-366, 1933]; in the pla 
tic case, by Carathéodory and Schmidt [Z. angew. Math. Mech. 3 
468-475, 1923]. Method used here differs from the methods us» 
in these earlier papers in so far as it permits discussion of 1 
elastic and plastic problems along analogous lines. 

W. Prager, UsA 


1151. Vitovec, F., On the magnitude of Poisson’s ratio in 
post-elastic deformation (in German), Schweiz. Arch. 16, 3, 85-*° 
Mar. 1950. 

Assuming that volume is constant, author discusses Poisson - 
ratio for deformations beyond the elastic limit. He shows tha’ 
when extensional strain is defined as change of length divided | 
original length, Poisson's ratio equals !/2 only for infinitesins 
strains (elastic strain components neglected). For so-calle: 
natural or logarithmic strain, Poisson's ratio is !/2 even for fim’ 
plastic deformations (elastic components neglected). 

Merit P. White, Us 

1152. Roop, Wendell P., The part of octahedral theory in the 
study of the plasticity of metals, ./. Franklin Inst. 249, 3, 223-25 
Mar. 1950. 

Paper is a statement of belief in the simplest deformati’! 
theory for conditions of constant principal stress directions 40 
Also, the octahedral shea” 
Reviewer sue 


for calculations of dissipated energy. 
ing stress is suggested as a criterion of fracture. 
gests that the references quoted be read carefully by any ! 
comer to plasticity to undersiand the often strong limitation 
the useful concepts advanced. D. C. Drucker, U4 

1153. Hill, R., On the inhomogeneous deformation of a plas" 
lamina in a compression test, Phil. Mag. (7), 41, 319, 39°" 
Aug. 1950. 


¢ Is 
pon 


By using the Levy-Mises plastic stress-strain reall 
theory is developed for calculation of stresses and displacem«! 
in the problem of plastic compression of noncircular sheets. 
perimental data are given in support of the theory. Two ide#! 
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«are treated and for each an analogy is made with a problem 
elastic theory of plane. strain. 


1 


Authors suggest that the 
ss slogous elastic problems might be investigated photoelastically, 
‘hough certain difficulties would be encountered. Use is made 
saint Venant’s principle for analogous elastic problems to 
smate values for plastic problems in question. Equations are 
eloped and experimental procedures suggested whereby the 
wticient of friction for cold-working processes may be deter- 
ned. Gerald Pickett, USA 


1154. Cottrell, A. H., and Aytekin, V., The flow of zinc under 
constant stress, J. /nst. Metals 77, part 5, 389-422, 1950. 

| xperiments on single crystals and polycrystals show that creep 

» be resolved into transient and steady-state components. 


5 . P ° ‘of 
Transient component follows (time)’/* law. 


Steady-state com- 
yonent varies exponentially with stress and with reciprocal of 
ssolute temperature. Nature of steady-state component is ex- 

ned, theory and additional experiments suggesting a balance 
erween strain hardening and thermal softening. 


J. C. Fisher, USA 


1155. Johnson, A. E., The creep of a nominally isotropic 
magnesium alloy at normal and elevated temperatures under 
complex stress systems, VWetallurgia 42, 252, 249-262, Oct. 1950. 

Creep properties of an initially isotropic cast magnesium alloy 
i’, Mg, 20, Al) were studied at 20 C and 50 C employing tubu- 

test pieces (0.5-in. external diam, wall thickness 0.030. in. 
=().0005 in. over a 2-in. parallel portion) and pure tensile, pure 
torsion, and complex stress tests. 

For low and moderate stresses, behavior was closely isotropical 

» both temperatures, anisotropy occurring at higher stresses. 
The Hencky eriterion of plastic strain was obeyed over the entire 
sess ranges investigated. lquations are derived expressing the 
served stress-strain relations over the temperature range con- 
rned, Hans F. Winterkorn, USA 


1156. Garrod, R. I., Residual lattice strains in mild steel, 
‘ure 165, 4189, 241-242, Feb. 1950. 
This preliminary report covers x-ray diffraction experiments by 
hor to clarify the existence of stresses left in individual grains 
a polycrystalline aggregate after plastic deformation. Resid- 
i lattice strains were found to result from applied stresses well 
w the nominal yield. As an example, a certain family of 
gains exhibited not only negative residual strain after breakdown 
ve the vield Gin agreement with Greenough), but also ex- 
‘ed positive values for lower applied stress. 
\ point of interest, however, was that no progressive disorienta- 
n given families of grains at differing levels of applied stress, 
All patterns 
dicated uniform breakdown of the grains for the same value of 
Charles W. Gadd, USA 


* expected from the Heyn theory, could be found. 


ously applied stress. 


1157. Charron, Fernand, Friction and viscosity of plastic 
dodies ‘in French), (. R. Acad. Sci. Paris 231, 14, 646-647, Oct. 
) 
Vaper deals with motion of easily deformed bodies, such as 
Author treats boundary-layer contact prob- 
ixperiments employ a vaseline-aluminum particle aggre- 
~e between first, two highly polished parallel glass plates, then 
“wstituted unpolished lower plate; lower being fixed, upper 


ease lubricants. 


ig parallel to it. Stereoscopic binocular microscope was 
“Utor observations. 

\uthor notes, in case of unpolished lower plate, that upper 
te, wl 


en moving slowly, does not disturb vaseline. Increasing 
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© 


the velocity of upper plate (and beginning with a certain limit 
produces a drawing away of layers adjacent to it; velocity ot 
layer depends on its depth. 

Explanations are found in terms of the equilibrium equation 
written for the faces of the boundary laver. To write this, the 
previously developed relation for the force per unit of surface 
area, X = f + 7 Ow/Odz is used. 
placed parallel to ry plane, motion is in xz direction with velocity «: 


Layers are assumed to be dis- 


J is coefficient analogous to that of friction, and 7 the viseosity co- 
efficient. 

If one wishes to assume, as limiting conditions in the equations 
of motion, that the velocity of the lubricant in contact with the 
boundary is the same as that of the boundary, it is conclusively 
Author's 
ultimate objective is complete study of f and 7 for certain bodies 
under pressures from 1 to 1000 atmospheres. 

J. Miklowitz, USA 


stated that the surfaces of contact must be unpolished. 


©@1158. Reiner, Markus, Twelve lectures on theoretical rheol- 
ogy, Amsterdam, Holland, North Holland Publishing Co., 1949, 
162 pp. $4. 

Subject is presented in clear, concise manner without compro- 
mising the mathematical elegance of the tensor approach to 
problem. Treatment will seem elementary to those experienced 
in mathematics, but those primarily interested in fields other than 
mechanics may find the book somewhat advanced. From kine- 
matics and dynamics, the discussion proceeds through various 
idealized bodies whose properties represent simplifying restric- 
tions on the rheological equation involving stress and strain ten 
sors. Latter part of book deals with nonlinear bodies, strength, 
rupture, plastic flow, dissipation of strain energy, and the more 
complex systems of sols and suspensions. Hach leeture is followed 
by a series of notes where various points are amplified. 

Principal feature of book is the correlation of behavior of many 
diverse materials in a general theory. Concept of strain energy 
and its dissipation lead to valuable applications to nonlinear sys- 
tems which are of considerable engineering importance. Discus 


Book should 


be valuable to all who are interested in applied rheology and in 


sions are thought-provoking and well documented. 


dispensable to those who specialize in theoretical rheology. 


John W. Cook, USA 


©1159. Reiner, Markus, Deformation and flow—an ele- 
mentary introduction to theoretical rheology, New York, Inter- 
science Publishers, Inc., 1949, xix + 346 pp. $6.50. 

Book is an expansion of author's “Twelve lectures” (see pre- 
ceding review) and includes a rich store of historical data dis- 
persed throughout the text in a pleasant and readable fashion 
Opening chapters deal with basic rheological concepts which are 
treated in detail. Chapter on viscosity contains fundamental! 
Brief dis- 
cussion of plasticity is included for purpose of completeness 


data on instruments and methods of measurement. 


Structural viscositV of dispersed systems is considered extensively, 
bridging the space between Einstein's work on small rigid spheres 
to modern problems in macromolecular and polymer systems 
Analysis of such systems is described, as well as the ‘power laws 

Wall effects are considered 
and methods are given for eliminating these factors. Chapter on 


used to deseribe experimental data. 


volume elasticity and viscosity differentiates between these prop- 
erties and the corresponding shear properties, leading to some dis- 
cussion of strain work and energy dissipation under conditions o! 
jsotropie pressure. Several chapters are devoted to simple ten- 
sion, bending, and torsion in which the customary treatment. is 
Work-hardening is discussed briefly. A large amount of 


Be Ok 


given. 
data is given for creep phenomena in concrete and mortar. 
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concludes with discussions of complex systems, theories of 
strength, and the second-order phenomenon of dilatancy. 
Throughout, the approach is phenomenological, the atomic- 
molecular view being set aside for reasons given by author. In 
doing so, he has created a broad exposition of rheology which 
would have been impossible otherwise. However, his concepts of 
structural viscosity and complex systems lead to development in 
molecular terms in a logical manner. Book is extremely well 
documented and should be valuable as a reference as well as a 


John W. Cook, USA 


source of ideas tor further research. 


1160. Tyabin, N. V., Fundamental equation of the rheology of 
a Maxwellian fluid (in Russian), Zh. eksp. teor. Fiz. 19, 6, 559-560, 
June 1949. 

Author considers the motion of a Maxwellian fluid, for which 


é = P\/2G + Po/2n, 


where € is the deviator of the deformation velocity, Po is the 
deviator of the stress, Po its time derivative, G the rigidity modu- 
Jus, and 7 the viscosity. For the case of an incompressible fluid he 
derives the equations of motion in the form 


dv : 7 dy d 
+Vip+U)+Tpe— +7 


+U) 
dt dt? a’? 


'=p 
where v is the velocity vector, p hydrostatic pressure, U’ potential 
of body force per unit mass, p density, and 7 relaxation time, de- 
fined by t = /G. Reference is made to J. Frenkel [Kinetic 
theory of liquids,’’ Oxford, 1946] for an earlier derivation of this 
generalization of the Stokes-Navier equations in a different form. 
In the ease of steady flow described in a Cartesian coordinate sys- 
tem by the conditions v, = v, = 0,v, = v,(y), equations reduce to 
those obtained in the case of an ordinary viscous fluid. Author 
also sets up criteria for similarity of two states of flow in case 
where the body force is that of gravity. 


Courtesy of Mathematical Reviews N. Rosen, USA 


1161. Ké, T’ing-Sui, Internal friction of metals at very high 
temperatures, J. appl. Phys. 21, 3, 414-419, May 1950. 

Studies of internal friction of metals up to 600 C have shown a 
friction peak (versus temperature) associated with the viscous be- 
havior of grain boundaries. Besides this, an increase in friction 
with temperature is noted which is found to oecur in single 
erystals also. This additional friction appears to be a common 
feature of all metals and has been observed by others. 

I-xperiments with a torsion pendulum at a low stress level and a 
frequency of one cycle are reported on aluminum of various de- 
grees of purity and cold work. The additional high temperature 
internal friction in both polycrystalline and single crystal 
specimens is found to: (1) Increase with amount of cold-work 
specimen was subjected to before recrystallization; (2) decrease 
with annealing at successively higher temperatures until a stable 
value is reached; and (3) increase with the precipitated impurity 
content. Observations support the view that friction is caused 
by presence of dislocations in the grain interiors. Dislocations are 
introduced by cold-working and some of them remain after com- 


plete recrystallization. J. M. Robertson, USA 


1162. Read, W. T., Jr., Stress analysis for compressible vis- 


coelastic materials, J. appl. Phys. 21, 7, 671-674, July 1950. 
Alfrey’s theory of nonhomogeneous stress in viscoelastic media 
\Q. appl. Math. 2, p. 113, 1944] and Mindlin’s theory of photo- 
viscoelasticity [J. appl. Phys. 20, p. 206, 1949; AMR 2, Rev. 843] 
are extended to include compressible media, inertia terms and 
any type of boundary condition, “Correcting an error in Mindlin’s 
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paper, author shows how standard photoelastic techniques ex) \, 
used to determine orientations of the axes of principal stress sud 
the principal stress differences, even when the secondary prince) 
axes of stress or strain do not coincide with the polarizing ayes . 
the relative orientations of the three sets of axes vary with tin, . 
R. D. Mindlin, Us4 


1163. Gray, V. R., The flow optical properties of visco-elast;, 
media, Proc. int. rheolog. Congr. Holland, 11, 23-31, 1948. 

From optical studies of solutions of aluminum soaps in ben», 
the following characteristics of flow birefringence in viscoelg.:, 
dispersed systems are drawn: (1) Initial birefringence; 2 
extinction angle falling with rate of shear; and (3) an ineregs, 
birefringence with rate of shear. All these go together with»... 
Newtonian viscosity. The liquid in steady laminar flow js , 
sidered as a photoelastic solid, while at the same time the 
tinuously changing relative positions of the dispersed, ¢j:), 
spherical or anisometric, particles is taken into account. 7 
limiting cases are often approached, viz. (a) dilute suspensiv) 
anisometric strongly birefringent particles in a liquid of nes 
spherical, weakly birefringent molecules; (b) a network struc: 
of strongly birefringent particles which retains a mean struc’ 
even at high rates of shear, swollen by a weakly birefringent liq. 
of spherical molecules. The birefringence of the systems is 1: 
up of two parts: one due to orientation of dispersed particles 
units of structure, the other a photoelastic effect due to defo 
tion both of dispersed phase and dispersion medium. Bir 
gence in a fibrillar liquid subjected to simple shear is consider 
detail. M. Reiner, Isra: 


1164. Roscoe, R., Mechanical models for the representation 
of viscoelastic properties, Brit. ./. appl. Phus. 1, 7, 171-173 
1950. 

Author shows that any spring-dashpot model is equivale: 
two-terminal electrical network containing resistors and \ 
tors. He quotes a theorem of Cauer [Arch. f. Elect. 17,» 
1926] that any complex network is equivalent to either o 
“eanonie’”’ forms. He gives a simple example, but does not 
cate a general procedure for effecting this simplification. 

Phillip G. Hodge, Jr., U>\ 


Failure, Mechanics of Solid State 
(See also Revs. 1154, 1176) 


1165. Torre, C., Limit conditions for brittle failure an¢ 
plastic behavior of ductile metals (in German), Ost. Jng.-A) 4. 
2, 174-189, 1950. 
Author accepts a paraboloid of rotation expressed by: (4: 

+ (a, — 03)? + (6; — 01) +2(c —1)(O1 + a2 + 03) = 200,%2°' 
boundary surface for the initiation of plastic deformation. | ' 
ratio c of the stress at uniaxial compression (c-,) and stress a! U! 
axial tension (¢,) at equal strains is supposed to be >1 and <- 
except at the initial yield stress where c = 1. Hence cis a fun’ 
of strain and also different for different metals. Author suge:s* 
this condition, which is applied to several cases of loading suc’! 
torsion, axial tension, and compression with balanced trans\'™ 
compression, plane tension, and triaxial tension in connection \" 
the brittle fracture of welds, to be in reasonable agreement \" 


experiments. J. H. Palm, Holland 


Stodden, K. J., and Klier, E. P., Brittle failure and sz 


Pa 


1166. 
effect in a mild steel, Weld. Res. Suppl. 15, 6, 303-310, Jun: 
An effort is made to show that under certain experimen"s! 
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sjons the phenomenon of size effect can be sensibly eliminated 
i it pertains to the appearance of brittle failure. The specimen 
ops studied ranged from the 10 mm X 10-mm Charpy bar to a 
vin. X 1/-in. bar tested in slow bending. 
jes the transition temperature for a mild steel was invariant. 

From authors’ summary by C. O. Dohrenwend, USA 


For these specimen 


1107. Agnor, T. J., and Shank, M. E., Fracture modes in high 
surity metals, J. appl. Phys. 21, 9, 9389-940, Sept. 1950. 
Brittle fracture impact with considerably lowered energy ab- 
.rption found for ferrous materials at critical temperatures is 
sow observed in high purity zine. 
and ferritie steel fractures is similar. 


Macroscopic appearance of 
Zine fracture showed 
vroscopically that large areas of ductile fracture occurred 
nygside areas of brittle fracture and deep voids. Authors con- 
ile that transition temperature in metals is unrelated to aging 
od inhomogeneous yielding. These experimental observations 
y stimulate further research on fracture mode in engineering 


tals Kk. H. Swainger, England 


1168. Enzian, G. H., and Salvaggio, G. J., The effect of 
aitrogen on brittle behavior of mild steels, Weld. Res. Suppl. 15, 
1537-544, Nov. 1950. 
sing Various arbitrary criteria, based on Charpy and similar 
vs, the effects of nitrogen content between 0.004 and 0.0116, 
the tendency of mild steel to become brittle at low tempera- 
yes were determined. The largest nitrogen content used caused 
where between zero and 50 F decrease in “‘transition tempera- 
‘ye below that for the smallest nitrogen content, depending on 


‘yiterion used. J. D. Lubahn, USA 


1109. Peterson, R. E., Nature of fatigue of metals, Wiech. 
g. 72, 5, 371-375, May 1950. 

\n interesting account is given of early English speculations 

dstudies of the mechanism of fatigue, and subsequent work up 

‘he present is traced. Comparisons drawn in paper between 

des of failure in widely different types of materials, and the 


iplete bibliography included, should be helpful to those 


{in further research in this field. C. W. Gadd, USA 


terest en 


Material Test Techniques 
(See also Revs. 1138, 1155, 1190, 1196, 1197, 1198) 


1170. Palm, J. H., The theoretical background and in- 
‘erpretation of the Schnadt-impact-test, \/¢etulen. 4, nos. 9, 10, 11, 
-“)pp., May, June, July 1950. 

Inthe Sechnadt impact test a notched beam, similar to the 

larpy specimen, is modified by placing a hardened steel pin in a 

«parallel to the noteh and on opposite side of beam. This pin 

wended to produce triaxial stresses in the fracture region. 
‘at | develops relations between principal stresses and normal 

ll shearing stresses on the 3 planes bisecting the angles between 
“¢ principal planes, and also on the 4 octahedral planes which 

ase equal angles with the 3 principal axes. Similar relations 
‘e developed for strains. Two eriteria for indicating start of 

“hic deformation are discussed, based on maximum shearing 
“Tess and on shearing stresses on octahedral planes, latter being 


{ ] 
elerred 


Part IT outlines concepts and system of Schnadt’s 
‘s. Triaxial stresses are classified according to ratio of octa- 
«| Shearing stresses and maximum normal stress and a similar 
‘lon tor strains. This stress ratio is assumed to vary from 
6 100.433 as notch diameter varies from infinity (no notch) to 

‘harp notch). Effect of temperature is discussed and some 


‘ons to practice are indicated. Part IIT covers theoretical 
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background of the test. Value of hardened pin and quantitative 
accuracy are questioned. A postscript introduces additional test 
classifications based on Saint Venant’s defined as 100d/(d + 2 
where d is notch diameter. A bibliography is included. Several 
typographical errors were noted. W. B. Stiles, USA 


1171. Mintrop, H., Measurement of the large impact forces 
in German), Schweiz. Arch. 16, 4, 119-124, Apr. 1950. 

Author’s method of measurement of impact forces is based on 
Hertz’ classical equations, concerning the contact between elastic, 
solid bodies. In order to verify their validity and utility for this 
purpose, extensive static and dynamic tests were made, where the 
contact areas between spheres and plane solid surfaces were 
measured and the corresponding forces observed and computed 
Balls were dropped on plane surfaces, and new methods, one ot 
them involving the use of high speed films, were used to measure 
the time of impact and the diameter of the circular contact sur- 
face. On basis of these tests the Zeiss-[kon Company has de- 
veloped a very simple device, where a spherical segment on a 
evlindrical stem is pressed against a flat surface. An aceuracy of 
+2; is claimed for this device. Equipment used for these tests 
Bibli- 
O. R. Wikander, USA 


was destroyed and the records were lost in World War IT. 
ography cites 22 references. 


1172. Banks, Luen B., Machine for testing rails in bending 
fatigue, Engineering 1609, 4400, 585-587, May 1950. 

A 15-ft length of railway rail with additional: masses attached 
is vibrated as a free-free beam to constitute a full-scale fatigue 
test. Rubber supports are used at the nodes. It is driven by a 
rotating out-of-balance mass oscillator. Amplitude control is 
electrical, by varving the frequency on the side of the fundamen- 
tal resonance peak. 

It is found that high tensile steel rails in the black condition 
give the same fatigue strength as mild steel due to surface con- 
ditions. 

Reviewer believes the theory to be in error, since attached 
They 


should occur not with the forcing terms but with the vibrating 


lasses are assumed to be equivalent to external forces. 


system terms, and they will modify the resonance frequency, 
which will accordingly differ from that given, which is for a 


E. H. Lee, USA 


simple uniform beam without masses. 


1173. Found, George H., and Pittsley R., Residual stresses in 
magnesium: technique and results, /’roc. Soc. exp. Stress. Anal 
8, 1, 1-13, 1950. 

Knowledge of residual stress conditions in magnesium Castings 
is needed for efficient design. Simple reliable method of determin- 
ing residual stresses was developed. After SR-4 gages were ce- 
mented in place, small blocks were cut from critical sections using 
jeweler’s saw. Cutting stresses were eliminated and thickness of 
blocks reduced by etehing in chromic acid. Strain gage and 
original surface were protected with paraffin. 

Magnesium alloys, as cast, develop residual stresses which ap- 
pear to be reduced inversely as the temperature of heat treat- 
ment. Proper heat treatment leaves negligible stresses. Local- 
ized residual tensile stresses induced by solution heat treatment 
have low energy levels. Shot peening and burnishing produce 
relatively high residual compressive stresses in subsurface as we'll 
as surface. Reviewer believes techniques to be an improvemen 
and the results to add to understanding of residual stresses in 
magnesium, C. R. Freberg, USA 

1174. Eitel, W. W., and Potter, J. H., A high-temperature 
extensometer, /nsfruments 23, 5, 448 449, May 1950. 


In a high-pressure high-temperature flanged pipe joint, it is im- 
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portant to know bolt stresses at assembly and during operation. 
Paper describes mechanical extensometer designed to measure 
over-all bolt length. It consists of a “‘scissors’’ which spans the 
flange with sufficient clearance to allow for insulation. Readings 
are taken ona dial gage. The frame itself provides 3:1 magnifica- 
tion. Temperature effects are minimized by using silica rods in 
contact with the bolt and invar tubing for frame. Calibration 
against a proven standard showed maximum error of 0.680 in the 
range 200 to 900 F. B. F. Langer, USA 


1175. Haviland, J. K., and McCaffrey, G. F. W., A hydraulic 
static testing apparatus, Airer. Engng. 22, 254, 100-103, Apr. 
1950. 

Description of apparatus in the Structures Laboratory, Div. 
Mech. Engng., Ottawa, for testing aircraft wings up to 120-ft span 
and 18-ft 9-in. chord. 
frames, set up in the appropriate position on a reinforced-con- 


Test structure consists of twelve gallows 


crete strong floor. 

Specimen is loaded by hydraulic tension Jacks and held down 
by two pairs of anchorage beams. Description covers jacks 
and hydraulic consoles, tension patches normally used for apply- 
ing loads from lever system to test specimen, deflection indicating 
svstem, calibration of jacks, etc. Brief discussion on preparation 
of wings of various types for testing is included. 


F. J. Plantema, Holland 


1176. Fusfeld, Herbert I., and Feder, Josephine Carr, Study 
of crack propagation using high speed motion pictures, /. app/. 
Phys. 21, 3, 261-262, Mar. 1950. 

Propagation of the tensile failure crack of certain materials was 
photographically observed. Relative motion of testing machine 
heads was 960 in./min with observations at the rate of 10,000 
frames /sec. Cross-sectional dimensions of specimen tested are 
x 1 32 in. 


versus time, and velocity of crack propagation versus square root 


'/. in. Graphical correlation is given for crack length 
of crack length. No attempt is made to correlate initial or average 
rate of strain with above-mentioned quantities. 

George H. Lee, USA 


1177. Nielsen, L. E., Some instruments for measuring the 
dynamic mechanical properties of plastic materials, Bu//. Amer. 
Soc. Test. Mat. no. 165, 48-52, Apr. 1950. 

Author describes apparatus and experimental technique for de- 
termining the dynamic elastic moduli and damping or energy 
dissipation factors for vibrating specimens of plastic material. 
Two types of test are described. One uses the cylindrical speci- 
men as the elastic element of a torsion pendulum. From observa- 
tions of the free oscillations of the system, the shear modulus and 
logarithmic decrement are calculated. Frequencies in the range 
' 59 to 2 eveles have been used. The other test utilizes a specimen 
in form of a reed or strip forced to vibrate as a cantilever by the 
motion of the base, which is driven by a loudspeaker coil at 
frequencies of about 10 to several hundred cycles per see. Ob- 
servations of the amplitude through the resonance range enable 
Young's modulus and the damping coefficient to be determined. 
Author discusses applications of these test methods to studies of 
properties of plastic materials, such as polystyrene and polyviny] 


chloride. P.S. Symonds, USA 


1178. Weir, C. D., Caustic cracking: Stress-corrosion tests 
in sodium hydroxide solutions at elevated temperatures, /nsi. 
mech. Engng. appl. Mech. Proc. 163, 18-26, 1950. 

Paper describes a series of tests carried out using an apparatus 


specially designed for stress-corrosion investigations at high 
Specimens, which were of hollow form, were 


temperatures. 
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inserted into the base of an autoclave and loaded by means of g 
lever system through a push rod inserted in specimen. Arrange. 
ment permitted production of accurate notch-forms on exter 
surface in contact with sodium hydroxide solutions. 

It, was found possible to produce failure of notched specimes, 
rapidly and consistently, but homogeneously stressed specimen: 
were immune. Fractures were intercrystalline and typica) 
those occurring in practice. Dilute solutions, though not entire); 
impotent, were found to be very much less effective than those y' 
high concentration. Presence (or absence) of silica in solution: 
exerted no appreciable influence. Neither addition of tannin yo, 
use of fine-grain steels was completely effective in preventing 
intercrystalline failure, though in case of the latter, increas: 
resistance was noted in some cases. Cathodic polarization wa 
found to be protective while anodic polarization did not prever: 
and possibly hastened, failure. 

From author's summary by T. J. Dolan, Us4 


4. 


1179. Ultrasonic testing of welds, Engineering 169, 328%. ; 
264, Mareh 1950. 


1180. Mironoff, N., Application of a new method of micro- 
mechanical testing of metals to weld tests (in Fre 
Ossature métall. 15, 6, 293-297, June 1950. 

Mechanical properties of the metal in and near a weld are »- 
plored by indentation tests and by repeated bending tests 
‘“‘microspecimens’’ which may be removed from the weld metal « 
intervals as small as 5mm. Technique for test was described 
the same periodical for 1945, no. 3/4. Test gives number of eye's 
V of bending through a given large angle required to break ¢! 
specimen. Author describes in detail an exploration of welds 
chrome molybdenum steel subjected to several heat treatments 
He finds that the Brinell hardness number in the weld is propor 
tional to N~'/? except in local regions where microstructure » 
such as to combine relatively high ductility with relatively hig 
hardness or vice versa, low ductility with low hardness. 

W. Ramberg, UsA 


1181. Parker, R. C., and Hatch, D., The static coefficient of 
friction and the area of contact, Iroc. phys. Soc. Sect. B., 63, par 
3, no. 373B, 185-197, Mar. 1950. 

There exist various theories about the nature of friction, ' 
older that friction is due to interlinking of the surface irregular: 
ties, the newer that cohesive forces play an important role 

With elastic materials, the real area of contact is proport) 
to the normal load. In the experiments ductile materials sucl * 
lead and indium were used to enable the area of contact to vats 
without changing the normal load. The metallic friction mem!’ 
was in the form of a hemisphere, the other consisted in a gi 
optical flat, through which the area of contact could be observe’ 
with a microscope. The apparent area of contact is distingus! 
from the real area of contact, latter being immeasurable & 
formed through the real points of contact. 

From the experiments, following conciusions could be der 
(1) Tangential frictional force is proportional to apparent ares” 
contact. (2) It is clear that, if cohesive forces are contributing! 
the friction force, this foree must be proportional to real ares 
contact. The only explanation lies in the fact that there ex>* 
constant ratio between the apparent and real area of con!” 
This assumption is made plausible with some experiments. ° 
As the contact area grows with an increasing tangential load,’ 


appearance of the contact area was studied with an electron 2h" 


ney 
pecs 


scope. This revealed that the asperities of the surface only 0° 
With further 


crease in tangential load, a proportional inerease took place | 


to yield if some tangential load was applied. 
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Jip and in real area of contact, detectable through the appear- 
‘of little seratches on the tips of the asperities. After the 
je apparent area of contact was covered with scratches, the 

gential load reached its maximum value and the two parts 

pn entirely (*macroslip’’). 
ad of formation of welded junction. 

It must be observed that the experiments were carried out with 

ajand indium; therefore it is not quite certain that the results 

j conclusions are entirely correct for harder elastic materials. 


No indication is observed for the 


®, ewer has performed a number of tests to determine the co- 
i ient of friction between the surfaces of mild steel plates with 
yous surface treatments. In these experiments the changes in 
e normal pressure could be studied during slip and macroslip 
inyenieur, 59, p. O.1, 1947]. Results do not entirely agree with 
‘je asperity theory, nor do they in all aspects agree with the co- 
jive force theory. Maybe with these elastic materials both in- 
4yences are present, the ratio depending on the conditions of the 


races. R. G. Boiten, Holland 


1182. Proposed method of test for apparent viscosity of 
lubricating greases, Proc. Amer. Soc. Test. Mat. 49, 338-344, 


0 


1183. Fine, M. E., A simple torsion pendulum for measuring 
internal friction, J. Metals 188, 11, sect. 1, p. 1822, Nov. 1950. 
Paper is a brief technical note presenting design of a torsional 
-ndulum for measuring internal friction. This particular design, 
smolification of the pendulum of K,, is aimed at reducing para- 
tic or background energy loss to a minimum. Author does not 

ude in his bibliography a recent article by Boulanger [see 
\MR 3, Rev. 1102] who developed another solution to the same 
roblem. M. E. Shank, USA 


Mechanical Properties of Specific Materials 


See also Revs. 1054, 1055, 1099, 1106, 1110, 1122, 1149, 1155, 
1157, 1161, 1166, 1167, 1168, 1173, 1177, 1178, 1179, 1183, 1366) 


1184. Sauer, J. A., and Lemmon, D. C., Effect of steady stress 
on fatigue behavior of aluminum, 7’rans. Amer. Soc. Metals 42, 
39-576, 1950. 

laper deals with fatigue behavior of a certain aluminum alloy, 
\woa 148-T, when it is subjected to the combined action of a 
veady static stress and a superimposed dynamic stress. Authors 

usider two types of loading: alternating bending and alternat- 
igtorsion. While reviewer feels that the experimental results of 
vaper are interesting and suggestive, both the analysis of the data 
id the design of the experiment (not in engineering but in statis- 
‘val sense) leave something to be desired. Two specific points 

id be mentioned: 

Suppose several specimens are all run at the same mean 
‘tess and the same alternating dynamic stress; then what sort of 
‘ations in eycles to failure are observed? (b) It would be en- 
‘ening to put error bands around the curves in figs. 3, 4, 7, and 
‘ Doing so would bring out the important point that data of the 
“il Treated in paper are subject to a great deal of variability. 

i seoms to reviewer that it is misleading to give experimental 
“Uts without stating the magnitude of errors inherent in the 

The design engineer must know the distribution of fatigue 
“wugths (where strength has to be suitably defined) under speci- 
“conditions before he can intelligently compute factors of 

determine probable life of a mechanism, ete. Unless this 


' essential information is known, factors of safety could 


fo 


« called factors of ignorance. 


Benjamin Epstein, USA 
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1185. Reiner, M., On volume or isotropic flow as exemplified 

in the creep of concrete, App/. sc7. Res. Al, no. 5-6, 475-488, 
1949, 


kixperiments have shown that when concrete creeps under com- 
pression, its volume gradually diminishes, the cement flowing into 
the voids of the concrete. This will generally be the case in 
porous materials which should show both shear and volume flow, 
both accompanied by viscous resistances 7 and ¢ of their own. If 
\ is Trouton’s coefficient of viscous traction, it is shown that the 
shear viscosity and the volume viscosity can be calculated from 
n = X/A1 + ¢4,); € = A/C 
Poisson ratio relating the rate of contraction e, to the rate of 


- 20,) where o, is a “‘viscous”’ 
This ratio can be caleulated from a ‘‘deforma- 
tional” Poisson ratio o, by means of o, = a, + @,(d(In e,) 
dt), 
tion shows the following approximate values ao, = 0.052, ¢, 

0.075, A = 2.4 X 108, n = 10.4 XK 10", € = 9.4 & 107 (the 
last three in poises). 


elongation e;. 


For a 1:2:4 concrete at an age of two months, calcula- 


From author's summary 


1186. Loring, S. J., Theory of the mechanical properties of 
hot plastics, 7’rans. Amer. Soc. mech. Engrs. 72, 4, 447-468, May 
1950. 

Author first derives a general theory of plastic flow on the basis 
of large strains at a point. He assumes material to be inecompressi- 
ble and to have a generalized isotropy. A generalized solution is 
developed by means of statistical mechanics. Complete analysis 
is carried out for two-dimensional strain, and then applied to case 
of flow in channels and tubes. Theoretical results show good cor- 
relation with experimental data. 

F. J. Mehringer, USA 

1187. Kawai, Heiji, and Tokita, Noboru, On the Young’s 
moduli and the internal friction of papers, ./. phys. Soc. Japan 5, 
5, 365-369, Sept.-Oct. 1950. 

Such dynamic properties of paper as modulus of elasticity and 
damping capacity were investigated, which are of interest to the 
designer and manufacturer of loudspeakers and acoustical instru- 
ments with paper diaphragms. These dynamic properties depend 
on moisture content of paper and properties of fibers composing 
the paper. In region of audiofrequencies, they are almost inde- 
Above 100 ke, damping capacity increases 

Below 100 ke, the internal friction shifts 


pendent of frequency. 
linearly with frequency. 
from this straight line relationship, according to test data pre- 
sented for various types of papers. 

ki. George Stern, USA 


1188. Miiller, F. H., On the changes of fibers after swelling 
cycles, IV (in German), Aol/. Z. 113, 2, 91-96, May 1949. 


1189. Wooding, Walter H., Welding air-hardening alloy 
steels, Weld. Res. Suppl. 15, 11, 552-564, Nov. 1950. 

Investigation of various procedures for the shielded metal-arc 
welding of an air-hardening alloy steel indicated that the iso- 
thermal transformation characteristics of the heat-affected zone 
considerably influenced the weldability of the material unde 
high restraint. From author's summary 

1190. Shimozuru, Daisuke, Study on the coefficient of internal 
friction of materials used in civil engineering and architectural 
structures, Bull. Eartha. Res. Inst. Tokyo Univ. 27, parts 14, 85 
89, Jan.-Dee. 1949. 

Damping in solid cylindrical specimens of steel, aluminum, 
ebonite, and wood was measured by decay of free torsional oscilla- 
tions. Vibrations were initiated by an electromagnet. Specimen, 
with a disk fixed at each end, was suspended by a fine wire in a 
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vacuum to reduce external losses. Relative motion of the ends of 
specimen was optically recorded. Curves given of logarithmic 
decrement vs. air pressure do not have numerical ordinates, so 
that effectiveness of the design in reducing external losses cannot 
be judged. No information as to stresses, physical properties, 
and condition of the specimens are given, so that results cannot be 
compared with other work. Several investigators have shown 
that, at stresses concerned in engineering structures, the decre- 
ment is independent of frequency. Reviewer thus believes that 
curves in present paper showing change in decrement with fre- 
quency (also without numerical ordinates) must either have 
been taken at very low stress levels or may perhaps indicate some 
difference in specimens used. Different amounts of cold-working 
in the cold drawn steel wires used in the tests could explain 
this effect. Donald I. Hudson, USA 


1191. Trent, E. M., Carter, A., and Bateman, J., High tem- 
perature alloys based on titanium carbide, Wetallurgia 42, 250, 
111-115, Aug. 1950. 

The “hot strength’ of cemented carbide is utilized in metal- 
cutting operations, and investigations of the properties of alloys, 
based on titanium carbide and containing chronium and nickel or 
cobalt have shown them to possess many of the properties de- 
sirable in gas-turbine materials. The low specific gravity alloys 
containing a large proportion of titanium carbide make them 
particularly suitable for turbine rotor blades. 

From authors’ summary 


1192. Krivobok, V. N., and Thomas, R. D., Jr., Impact tests of 
welded austenitic stainless steels, Weld. Res. Suppl. 15, 9, 493- 
495, Sept. 1950. 

One-half-in. plate samples from a number of steel producers 
were welded in pairs along one edge, and Charpy keyhole impact 
Tests results include as varia- 
bles the rod composition, testing temperature (room, —105, and 
— $20 F), and heat treatment. The latter included comparison of 
the as-welded, 1200 F stress relieved, 1550 F stabilized, and 
1950 F annealed, conditions. In addition, impact data are in- 
cluded through the same temperature range for the plate materials 
No discussion of the results is included. 

Charles W. Gadd, USA 


specimens cut through the bead. 


employed. 


1193. Odgqvist, F. K. G., and Schaub, C., The yield point of 
mild steel at nonhomogeneous and compound stress distributions, 
Trans. roy. Inst. Technol. Stockholm, no. 34, 16 pp., 1950. 

With mild steels there is an apparent discrepancy between the 
vield stress in simple tension or compression and that obtained 
from nonuniformly stressed specimens (e.g., beams, thick-walled 
tubes, torsion specimens, ete.) as the maximum calculated elastic 
Authors ex- 
plain this by the hypothesis (extension of a theory presented by 


stress at the instant when Liiders’ lines first appear. 


Nakanishi, 1931) that Liiders’ lines first appear some time after 
vield stress has been reached and, in fact, only after a certain por- 
tion of the most highly strained section of specimen has yielded. 
Material that yields suffers a loss of strength proportional to 
more generally, a function of) the amount by which its strain ex- 
ceeds the strain at the yield point. In case of bending, for exam- 
ple, at any instant after yielding begins but before Liiders’ lines 
appear, the stress increases linearly with distance from neutral 
axis, reaching a maximum (the lower vield stress), and then de- 
creases as outer fibers are approached (in agreement with x-ray 
measurements by Bollenrath and Schiedt in 1938, which were re- 
peated by authors). As amount of bending increases and yielded 
region spreads, the resisting moment increases at first. It reaches 


~ maximum eventually. According to authors, this maximum 
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occurs at the instant when Liiders’ lines appear. Authors apn 
this hypothesis to beams and to thick-walled tubes with interys 


pressure. 
hypothesis. 


Experiments were made which lend support to +), 
M. P. White, Us, 


1194. Norris, Charles B., Strength of orthotropic materiais 
subjected to combined stresses, Mor. Prod. Lab. Rep. no. 1816, |) 
pp., July 1950. 

A theory of the resistance of orthotropic materials to stress. 
applied at angles to the mutually perpendicular natural axes gyi 
to combined stresses with respect. to these axes is developed {ro 
the Hencky-von Mises theory of energy due to change in shay. 
Formula is based on an assumed orthotropic material made }, 
introducing uniform, regularly spaced, prismatic voids into g 
isotropic material and is shown to be without serious error why: 
applied to an aeolotropic material containing irregularly shay. | 
and spaced voids. General equations are derived which descr), 
the limiting stresses of cellular orthotropic materials as surfaces 
three ellipsoids with a common center. The formula, reduced : 
apply to macroscopically isotropic materials, is shown to vield ¢! 
currently used diagram of limiting stresses in metals.  Specifi 
equations for the strength of an orthotropic material sub jected : 
a single stress at angles to natural axes are derived and checked |) 
tests of Douglas fir, plywood, and a glass fabric laminate. | 
perimental and theoretical values agree favorably. 

Stephen B. Preston, Us\ 


1195. Ellis, O. B., Effect of weather on the initial corrosion 
rate of sheet zinc, Proc. Amer. Soc. Test. Mat. 49, 152-170, v4) 

Weight losses of 26 samples (5 specimens each) of sheet zi: 
exposed to a mild industrial atmosphere for 28-day periods a 
studied with relation to weather conditions. Weight losses a 
found to be especially dependent on what happens during ¢! 
initial period of exposure, i.e., when the initial (5-day) rate o! 
is high, the rate of loss remains high (at least up to 12 month: «- 
though smaller than initially. Increased periods of rain/al 
high humidity cause increased rates of weight loss. The ini 
rate of corrosion of low-copper iron did not appear to vary to! 
same extent with weather conditions. M. P. White, Us: 

1196. Sinclair, David, A bending method for measurement 0! 
the tensile strength and Young’s modulus of glass fibers, ./. 1) 
Phys. 21, 5, 380-386, May 1950. 

Tensile strength of glass fibers is known to vary greatly depe! 
ing principally upon diameter and length of tested fiber. Aut! 
describes a new method of testing: a small loop is twisted 
fiber 1- or 2-in. long and the ends are pulled until fiber breas 
The looped fiber is equivalent to a very short straight fiber, sin 
break must occur at the point of minimum radius of curvatu' 
the strain can be readily measured. The instrument, a cha 
matic balance, is described. Results of tests show that tet 
strengths were two to three times higher than that of the strens' 
fiber method. The equation of the loop is calculated and is fou 
to fit closely to the photographed form of the loop. Formula 
calculating the minimum radius of curvature, tensile stren¢’ 
and Young’s modulus are produced. 


D. DeMeulemeester, Belgit 


1197. De Sy, A., Production and properties of nodular as! 
iron (in Dutch), Jngenieur 62, 29, 61-68, July 1950. 

In nodular cast iron C is present as spherical particles, wl! 
normal cast iron it is present as flakes. The strength and cu- 
tility is therefore much better. It is obtained by adding eieme! 
like Ce, Si, or Mg to the melt in a greater amount than ls ec™ 
The noduli start 1! 


sary for the combination with S and QO. 
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ous of Si-ferrite and contain more Mg than the matrix. In- 
ad of Ni-Mg- or Cu-Mg-alloy (USA practice, Si-Mg-alloy is 
wepred for Mg-addition. The mechanical properties (tens. str. 
120, compr. str. 80-120. Br. hardn. 140-420. El. mod. 
‘5000 )s000 kg/mm?) vary between those of cast iron, malleable 
+ jron and east steel, depending on the composition (preferable 
137° C, 2.2-2.5 Si), the casting conditions, and heat treat- 
J. H. Palm, Holland 


1198. Hopkin, L. M. T., A simple constant stress apparatus for 
creep testing, Proc. phys. Soc. Sec. B, 63, part 5, 365 B, 346-349, 
fat 1950. 

Qn the assumption of constant volume of specimen in creep, & 
ou-moment-arm loading device is designed so that as cross- 

‘ional area of the specimen decreases, the applied load de- 
oases, Inaintaining a constant stress on specimen. Novel use of 
The design of the constant 
ess apparatus is simple and economical. For strains up to 15%, 
i error does not exceed 0.3°7°; for strains up to 100%, load 

r does not exceed 0.8°o. Position of the center of gravity of 

ami-moment-arm is considered as the major source of error. 


tic straps replaces pivot fulerum. 


ep data obtained in two tests indicate an excellent agreement 

the Andrade equation for creep under constant stress 

\ndrade, ELN. da C., Proc. roy. Soc. Lond. Ser. A, 84, p. 1, 1910). 
George H. Lee, USA 


1199. Oberg, T. T., and Rooney, R. J., Fatigue characteristics 
of aluminum alloy 75S-T6 plate in reversed bending as affected 
by type of machine and specimen, Proc. Amer. Soc. Test. Mat. 49, 
NH-S14. 1949. 

\ibratory nonrotating cantilever fatigue tests were made in a 

isc plate fatigue machine (fixed deflection), using test speci- 

of round, square, and rectangular critical sections. Rotat- 
s-heam specimens (round) were tested in an R. R. Moore type 
(constant fatigue-testing machine. All 
ens were machined to a critical thickness of diameter of 
from a single */s-in. plate of aluminum alloy 758-T6 with 

t0 6.1% Zn, 1.2 to 2.0% Cu, 2.1 to 2.9% My, and a tensile 
ugth of 84,200 psi in longitudinal direction. 
-in reversed bending for various types of test specimens (canti- 


tating-beam load) 


Fatigue proper- 


r round section, simple rotating beam, cantilever square sec- 
, cantilever constant strength, cantilever rectangular section) 

f ‘ported. 
Nonrotating round specimens had the least surface area at 
“gon of maximum stress and developed the highest fatigue 
llowever, an increase in this critical area, as in case of 
ind rectangular specimens, was associated with a decrease 
It is believed that variations in fatigue 
ugths for the various types of specimens used can be attrib- 


litigue strength. 


i solely to shape of critical section, although methods of 
“ung may have had a very slight effect. Annealed 18% 
ium, 8% nickel steel, which has very low notch sensitivity, 
oped same fatigue limit for R. R. Moore rotating-beam 
“mens as that for rectangular cantilever-sheet specimens. 
E. Siebel, Germany 


1200. Valore, Rudolph C., Jr., Bowling, James E., and Blaine, 
R.L., The direct and continuous measurement of bleeding in 
Portland cement-water mixtures, Proc. Amer. Soc. Test. Mat. 49, 
“1-908, 1949, 

\u apparatus is described for measuring continuously the water 
bleeding as it separates from freshly mixed Portland-cement 

“ermixtures. Bleeding water is collected by flotation through 

“0 tetrachloride. Tests of neat cement pastes at various 
“tcement ratios by carbon tetrachloride method and by 
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float-subsidence method (in which bleeding is identified as the 
subsidence of the paste surface) vielded bleeding-time curves of 
similar types, but bleeding rates and capacities calculated from 
carbon-tetrachloride test data averaged about 80°% of those ob- 
tained from subsidence data. Carbon-tetrachloride method was 
found to give results of satisfactory reproducibility. Experiments 
for evaluating container boundary-friction effects and examples of 
channeled bleeding have been described. Results of the applica- 
tion of carbon-tetrachloride method to concretes are also pre- 


sented. From authors’ summary 


1201. Miklowitz, Julius, The effects of temperature and 
material structure on the fracture properties of medium-carbon 
steel, Proc. Amer. Soc. Test. Mat. 49, 602-617, 1949. 

Results of tension and V-notch Charpy tests in the temperature 
range —65 to +25 C of two medium-carbon (0.259% ©) open- 
hearth steels, one deoxidized with silicon, the other with silicon 
and aluminum, in several conditions of carbide dispersion (fine 
pearlite, coarse pearlite, spheroidized). Each microstructure was 
developed in both fine and coarse austenite grains in both steels. 

Lffects of carbide dispersion and austenite grain size are shown 
in plots of conventional strain at ultimate load and at fracture, of 
true stress at ultimate load, of average true stress at fracture, and 
of notch-impact energy against temperature. 

George V. Smith, USA 


Mechanics of Forming and Cutting 


1202. Shaw, Milton C., and Strang, Charles D., Jr., Metal 
transfer in the cutting process, ./. appl. Phys. 21, 4, 349-350, Apr 
1950. 

Radioactive SAE 4027 steel was machined with a face milling 
cutter to demonstrate that even in presence of carbon tetra- 
chloride as cutting fluid, invisible particles of work material are 
welded to the tool face. 
x-ray film when placed in contact with the cutter for a period of 
two weeks. 


This deposit of metal showed up on an 


Method should be useful in determining the effective- 
ness of cutting fluids in preventing metal pickup as well as in 


detecting small rates of tool wear. EB. G. Thomsen, USA 


1203. Nancarrow, H. A., and Atkinson, E. B., The extrusion of 
thermoplastics, Some rec. develop. Rheol., United Trade Press, 
London, pp. 1-13, July 1950. 

This brief paper discusses conditions under which thermoplastic 
materials ean be satisfactorily extruded, specifically in screw-type 
extruding machines, and describes how information useful in 
predicting the relation between delivery and pressure can be 
secured from small scale experiments. A simple plastometer is 
described, consisting essentially of a heated cylinder and a ram 
forcing a predetermined amount of plastic through a die, with 
provisions for load, speed, and temperature measurement. 
General relations are analytically derived between flow rate and 
pressure gradient for solid and hollow circular cylindrical extru- 
sions. Extrusion swell or recovery is briefly touched upon; 
desirability is pointed out of keeping ratio of apparent viscosity 
to elasticity modulus low, to prevent distortion, roughness, and 
swelling. A. R. C. Markl, USA 


1204. Stremsdoerfer, J., Contribution to the study of rolling 
pressures (in French), Rev. Métall. 47, 4, 237-259, Apr. 1950. 

Improved way of calculating the force and moment on the rolls 
for hot rolling. 
to attain a certain plastic deformation is independent of the way 
in which this deformation is obtained: (b) critical shearing stress 


The underlying hypotheses are: (a) Work done 
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for plastic deformation is constant; (c) radial pressure at contact 
between roll and material is constant; (d) resultant force on roll 
applies in middle of contact are; (e) no lateral deformation. 
The formulas obtained are compared with those of Ekelund and 
appear to fit the measured values somewhat better. The final 
formulas are: For a bloom: force = 2wbR'/*(h; — hz)'/?; moment 
of couple: 2whR(h; — hz). For sheet: foree = 2wbR' (hy — he)’/? 
(Lh + 3/2 RY? (hy — ha)'2/(hy + he) + (hi — he)/(hiy + hy): mo- 
ment of couple: 2wbR(h, — he) [1 + 3/2 R'’? (hy — he) */(hy + 
ho) + (hy — he) / (hy + hy). 

Here R is radius of rolls; 6 breadth; A; and hy heights of 
specimen before and after the rolls; @ radius of Mohr circle as 
previously used by Ekelund: w = C; + C2,V(A, + ho)'/?R-*/3 
(hi — he): Cyand C2 specific properties for the material; V tangen- 
tial velocity of rolls. C. Zwikker, Netherlands 


1205. Roberts, C. W., and Walters, B., The rolling of zinc and 
zinc-rich alloys, J. Jnst. Met. 76, part 5, 557-580, 1950. 

Casting of zine sheet and strips by means of the open top 
horizontal and vertical mould, as well as the vacuum casting proc- 
ess are described. A particularly successful way to overcome 
the columnar crystalline structure which makes the casting weak 
is by addition of titanium. Pack and strip rolling process, as well 
as the less familiar Hazelett and electrolytic processes, are also 
described. Rolling is then considered from a metallurgical view- 
point. 

Zine recrystallizes at normal cold rolling temperatures. Un- 
like most metals, it cannot be hardened by cold working. It 
readily deforms under slowly applied loads but its resistance to 
deformation increases rapidly with increased rate of loading. 
After hot rolling, ductility is greater in direction of rolling, while 
ultimate strength is slightly higher in transverse direction. 

Zinc-rich alloys are also considered from fabricational and 
metallurgical viewpoints. Bernard W. Shaffer, USA 


1206. Bodart, Emile, Study of the properties of surfaces (in 
French), Centennial Iss., Faculty of Science, Univ. Liége, 168 
174, 1947. 


Hydraulics; Cavitation; Transport 
(See also Revs. 1221, 1419) 


1207. Rouse, Hunter, Engineering hydraulics. Proceedings 
of the fourth hydraulics conference Iowa Institute of Hydraulic 
Research, New York: John Wiley & Sons, Inc.; London; Chap- 
man & Hall, Ltd., 1950, xiti + 1039 pp. $15. 

Book contains a comprehensive review of principles and ap- 
plications of mechanics of incompressible fluids as developed in 
the last fifty years. In the first chapter Dr. Rouse, director of 
the Institute, reviews the fundamental principles of flow. Much 
of this material was already available in his ‘‘Fluid mechanics for 
hydraulic engineers,’’ but this condensed presentation serves as 
an introduction to the volume, stressing definitions, properties, 
methods of analysis, and fundamental equations. 

Second chapter, prepared by the late G. E. Warnock, perfects 
this purpose by discussing basic laws of hydraulic similitude and 
their application to model studies. Practical information is 
made available and several examples are given such as flow in 
closed conduits, including cavitation, flow in open channels, tidal 
and wave models, and hydraulic machinery. 

In chapter 3, J. W. Howe presents various methods of measure- 
ment: Measurement of fundamental quantities (distances, eleva- 
tions, times, forces), of derived quantities (pressures, velocities), 
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and discharge measurements in closed conduits and in open chan. 
nels. 

Hydrology is the subject of chapter 4, written by G.R. Willian. 
I’mphasis is laid on the principles of this science, but numero, 
applications are given. Meteorological principles, climatolog, 
runoff, ground water, storm rainfall, storm runoff, relation },.. 
tween storm rainfall and storm runoff, theory of surface rynos 
and drainage design are the various topics studied. 

In chapter 5 (flow of ground water) C. E.. Jacob, after deriyin, 
the fundamental equations based on a generalization of Darcey 
law, studies their application to the problem of confined flow. bot 
steady and unsteady. Numerous problems on well systems 4», 
treated. 

Steady flow in pipes and conduits is analyzed by V. L. Stree, 
in chapter 6. Modern concepts on velocity distribution an) 
energy loss are reviewed. Information is given on surface an 
form resistance in various cases and compound and complex sys. 
tems of pipe lines are studied, including a solution of pipe net o7 
problems by the Hardy Cross method. 

Unsteady-flow problems in closed conduits are treated 
chapter 7. J. 5S. MacNown discusses water hammer in simp) 
and complex conduits and analyzes the function of surge tanks 
Ictfect of pipe resistance is taken into consideration, and attentio: 
is given to hydraulic design and to consequences of water hamnv 
in pumping systems. 

Chapter 8, by A. T. Ippen, contains considerations on the de- 
sign and operation of transitions and controls for open chant 
flow in the subcritical and supercritical flow stages. This s 
probably one of the newest and lesser known aspects of engineer- 


ing hydraulics. This chapter also contains information 
stilling basins. 

In chapter 9, C. J. Posey reviews the problem of gradu 
varied flow in open channels, giving various methods used ° 
compute and plot backwater curves both in uniform and por- 
uniform channels. This chapter also includes a study of ' 
hydraulic jump. 

The complex problem of flood routing is analyzed mathens' - 
cally in chapter 10 by B. R. Gilcrest. This is followed by studies 
of routing of floods through reservoirs and through open channe'> 

G. H. Keulegan is the author of chapter 11 on wave motio! 
Shallow-water waves, deep-water waves, oscillatory waves 
shallow water, transformation of waves, open channel surges, «! 
internal waves are topics included. 

Chapter 12, prepared by C. B. Brown, deals with the mechat 
of sediment transportation. After first reviewing sedime! 
properties, it is indicated how the information obtained is used ' 
design canals and desilting works, as well as in the stabilizatio 
and improvement of rivers. Other problems include sedimen' 
tion in reservoirs and coastal sediment problems. 

The last chapter, on hydraulic machinery, was prepared |) 
James W. Daily. The theory of hydraulic machinery, based 
methods of modern fluid mechanics is explained with applica! 
to centrifugal and axial-flow pumps, propulsion machinery, | 
draulie turbines, hydrodynamic transmissions, and positive «> 
placement machinery. 

An appendix includes: (a) A list of symbols which will be \ 
useful in uniformizing notations; (b) dimensional analysis ‘ 
siderations; and (c) information on properties of common fu 

This volume, the only one of its kind in the English langua: 
has been prepared with extreme care. Each chapter has 
written by one of the foremost specialists in the field. Rat!’ 
than present new information, a successful attempt has hee 
made to prepare a comprehensive synopsis of methods inve'' 
and to discuss typical applications. Although not a (extho 
“Engineering hydraulics” will undoubtedly be used as 4 
ence in many graduate courses. Although not a handhoos 





MAF 


12( 
and § 
0 


1211. 
ascend: 


1212. 
linged gs 
134] 
Mode! 

e dese 
rea 


Trean 











MARCH 1951 


-ains a wealth of information for the practicing engineer. 
marily, however, it constitutes a true encyclopedia of modern 
draulies. André L. Jorissen, USA 
1208. Marchetti, Mario, Pressure losses in flexible corrugated 
and smooth pipes (in Italian), Hnergia Elett. 27, 1, 11-22, Jan. 
0 
First part of paper summarizes measurements made in the 
sited States (Freeman and Yarnell) and by Gibson in Great Bri- 
\uthor tested several flexible rubber pipes, one being smooth 
Jde 40-mm diam) three others being corrugated (70-mm diam), 
»{ reinforced by @ spiral with height varying from one case to 
cher. Tests were made with straight and with bent flexible 
yes. Results are discussed and represented by diagrams as a 
setion of Reynolds number and compared with the formula 


ven by Freeman. Manning-type formulas are worked out for 


different types of flexible pipes. Charles Jaeger, England 


1209. Jerie, Jan, Flow through straight-through labyrinth 
seals, Proc. seventh int. Congr. appl. Mech. 2, part 1, 70-82, 1948. 


1210. Silber, Robert, On the slope of the free surface in the 
neighborhood of the critical depth in open-channel flow (in 
neh), C. R. Acad. Sci. Paris 230, 1/2, 1450-1452, Apr. 1950. 

Derivation of the customary equation of gradually varied open- 
innel flow involves assumption that effects of vertical accelera- 
are negligible. Only in vicinity of the critical depth is this 
sumption not justified, and the slope of the computed surface 
rves then approaches the physically possible limit of finity. 
\wthor attempts to derive an expression which is in closer agree- 
1 with reality by taking into account the vertical component 
velocity, but result is still merely an approximation because he 

ily assumes pressure distribution to remain hydrostatic. 

Hunter Rouse, USA 


1211. Gentilini, Bruno, Action of a lateral weir on the positive 
ascendant wave in a canal (in Italian), Hnergia Elett. 27,1, 1-10, 
1950. 
Hl. Favre, G. de Marchi, and others have studied experimentally 
theoretically the lateral weir on a canal under steady-flow 
nditions. Author made a series of tests on a lateral weir work- 
‘gunder unsteady-flow conditions by producing a positive trans- 
‘lon wave. Canal width was 25 em, length of side weir was 
viable from 80 to 200 cm; water depth, identical to the side 
rheight, was 15em. Waves, produced in the canal by sudden 
“ing of a gate at the downstream end, were recorded by a cine- 
wuera taking 24 frames per sec. Results agreed with theories 
“ven by Drioli and Citrini. The wave velocity was checked 
dainst the theoretical values, and the maximum wave height 
‘Was compared with the average wave height h. It was found 
‘i the lateral weir has an effect of amortization on the wave, 
ch can be observed upstream and downstream of the weir. 
lt was found that two lateral spillways arranged symmetrically 
oth sides of the canal will give the same amortization of wave 
“it us one single lateral spillway of same total crest length. 
Charles Jaeger, england 


1212, Escande, Leopold, Experiments on the operation of 

unged spillway crests (in French), (. R. Acad. Sci. Paris 230, 
1341-1342, Apr. 1950. 

Model tests at a 1:8 seale on a series of movable spillway crests 

“described in very brief detail. The crest form was based on 

* Creager profile for a 1-m head, with a small circular are at the 

“team pivot point, and the erests varied in length from 1.4 to 
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3m. Plotted results include a typical flow net, a comparison of 
computed and measured pressure distributions along the profile, 
and values of torque about the pivot point as a function of head, 
crest length, and (indirectly) crest inclination. 

Hunter Rouse, USA 


1213. Rousselet, Réné, and Schlag, Alb., Contribution to the 
normalisation of classic Venturi-tubes, Rev. Univ. Min. (9), 6, 9, 
301-308, Sept. 1950. 

British and French standards for Venturis are analyzed briefly. 
Results of hydraulic tests, recently executed in the Hydraulic 
Venturis 
with contraction-ratios from 0.10 up to 0.65, connected upstream 
to rough or smooth straight pipes of 100-mm diam were tested 
:ffeets of Reynolds number and pipe roughness are examined. 


Laboratory at the University of Liége, are published. 


I:xperiments indicate values for discharge coefficients situated 
between those given by the British and French standards. 
kK. Mihlemann, Switzerland 


1214. Leniger, H. A., and Jansen, J. R., Fluidization (in 
Dutch), Ingenieur 61, 62, 49, 7, 11, p. Ch. 47-50, 11-18, 23-27, 
Dec. 1949, Feb., Mar. 1950. 

This is a timely and comprehensive review of mainly experi- 
mental results on fluidization problems carried out in the United 
States since 1943 and previously published as a result of a sympo- 
sium on dynamics of fluid-solid svstems [/nd. Eng. Chem. 41, 
June 1949 |. 

Paper takes up the following topics: Nomenclature of recom- 
mended terms, characteristics of fluidized beds, pressure drop- 
fluid velocity relations, gas and solid mixing in fluidized beds, 
heat- and dust-transfer characteristics. 

G. A. T. Heyndrickx, Belgium 


1215. Evangelisti, Giuseppe, Piezometric wells and stability 
of regulation (in Italian), Energia Elett. 217, 5, 6, 253-269, 353 
367, May, June 1950. 

Investigation of a hydroelectric construction consisting of a 
great basin, a communication tunnel (designated galleria) which 
runs into a vertical shaft with a free surface. Then follows a 
second tunnel under high pressure leading over a distributor to 
the water turbine which is equipped with an automatic regulator 
for governing the opening of the distributor to maintain the equal- 
Up to the 
formulation of the equations of the problem under the classical 


itv between the driving force and the force resistant. 


assumptions, author gives the complete solution and discusses 
particularly the question of the transfer from one stationary state 
of motion to another. The function of the direct and indirect 
regulation under different circumstances is given, as well as 
numerical applications and a complete bibliography. 

Th. Péschl, Germany 


1216. De Marchi, Giulio, On the change of the regime of a 
linear flow with free surface in a river bed of constant cross sec- 
tion (in Italian), Energia Elett. 27, 3, 125-132, Mar. 1950. 

Analysis of stationary flow in an open channel, with constant 
cross section of arbitrary shape, near the transition through criti- 
cal depth. 
order that the flow can be treated as gradually variable. 


Necessary conditions are specified quantitatively in 
Situa- 
tions are pointed out which allow the gradual transition from sub- 
critical to supercritical flow or vice versa, and, for the different 
situations, the values of bottom and surface slopes in the control 
section are determined, where the distance of the energy line 


from the bottom is a minimum. Detailed examination of cases 


with increasing or decreasing downstream bottom slope; last 
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case is normally verified by natural streams. If bottom curva- 
ture is small (limiting value is given), it is possible, by decreasing 
slope, to gradually change trom supercritical to subcritical flow 
Without jump), which is verified by natural streams. 

Duilio Citrini, Italy 


Incompressible Flow: Laminar; Viscous 


(See also Revs. 1031, 1160, 1210, 1278, 1293, 1319, 1321, 1387, 
1402, 1411) 


1217. Goldstein, S., and Lighthill, M. J., A note on the hodo- 
graph transformation for the two-dimensional vortex flow of an 
incompressible fluid, Quart. J. Mech. appl. Math. 3, part 3, 297- 
302, Sept. 1950. 

It is pointed out that branch lines occur in the hodograph 
transformation of two-dimensional incompressible vortex flow. 
Along these lines the hodograph plane folds back in the same way 
as in supersonic potential flow of a gas. As an example, the 
hodograph plane corresponding to a flow of uniform shear past a 
evlinder is investigated. Even in this simple case there are two 
branch lines along which six distinct sheets of the hodograph 
surface are connected. L. J. F. Broer, Holland 

1218. Allen, H. Julian, Pressure distribution and some effects 
of viscosity on slender inclined bodies of revolution, Vat. adv. 
Comm. Aero. tech. Note 2044, 19 pp., Mar. 1950. 

Munk’s airship theory is used to derive a simple approximate 
equation for the increment in pressure distribution associated with 
the incidence angle of bodies of revolution. Calculated and meas- 
ured pressure distributions are in good agreement over the fore- 
body but not over the afterbody. It is pointed out that the dif- 
ferences between theory and experiment are indicative of the 
existence of loca] regions of separated flow, occurrence of which 
is in accord with oblique viscous flow considerations. 

Gerald E. Nitzberg, USA 


1219. Sears, W. R., Potential flow around a rotating cylindri- 
cal blade, J. aero. Sct. 17, 3, 183-189, Mar. 1950. 

An infinitely long cylinder, of arbitrary section, is considered to 
rotate uniformly about an axis normal to it, in an incompressible 
inviscid fluid ‘‘otherwise at rest.” Velocity field is determined 
simply in terms of two-dimensional potential of flow of a uniform 
A special case is considered. Trail- 

M. J. Lighthill, USA 


stream normal to eylinder. 
ing vortexes are absent. 


1220. Funaioli, E., On airfoil cascades with fixed charac- 
teristics (in Italian), Aerofecnica 30, 3, 114-119, June 1950. 

\uthor describes a method of conformal] transformation for the 
calculation of airfoil cascades with prefixed characteristics. He 
starts from the flow around a circle outside of which an isolated 
singularity is assumed which must be suitably completed inside 
the circle. The conformal transformation is effectuated in two 
steps. In the first, the circle is transformed into a logarithmic 
spiral segment, and another circle enclosing and touching the 
fundamental circle into a single profile with the logarithmic spiral 
segment as skeleton. A second conformal transformation of 
logarithmic type finally gives a profile cascade with finite thick- 


ness but zero angle of the trailing edge. W. Wuest, Germany 


1221. Powell, Ralph W., Resistance tc flow in rough chan- 
nels, Trans. Amer. geophus. Un. 31, 4, 575-582, Aug. 1950. 
Paper presents, essentially, a second interim report of the 


author's search for a better equation to replace that of Manning. 
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Results of his previous paper are modified somewhat }ut. ;; 
viewer’s opinion, are stil] not conclusively better than tho. 
Manning. Further evidence is needed, some of which 
come from a study proposed in the paper. 

D. F. Gunder, | SA 


1222. Rumer, Yu. B., Annular turbulent source (in Russjs) 
Dokladi 64, 4, 463-466, Feb. 1949. 

Consider a free jet flowing from a narrow annular slit of raijy. 
R and breadth 2h cut in a cylindrical surface. Take a evlindri« 
coordinate system with origin at center and with z-axis along a. 
of the annulus. Use the coordinates r, ¢ = z/ar, where a js 
dimensionless structure constant, characterizing the turbulen«. 
Assume that radial velocity u is of the form u(r, z) = w{rjig 
whereO <r< ~,0<¢< ¢,, ¢, denoting the value of ¢ at). 
edge of jet. Then, for radial and axial velocity, following expr. 
sions are obtained: u = u,,F’(¢), v = au, [F'(ge — Fe 
where u,, = uolte/r, Ro = 0.685, F’(~) = f(¢), wo denotes 1}, 
initial velocity and F(¢) satisfies the equation c?F"? — qi} 
= 0, which for a* = c? coincides with Tollmien’s equation in +\, 
plane case. Results of paper may be summarized as follows: 


1. Distribution of radial velocity in plane of symmetry o; 
is the same as that of axial velocity in the case of a circular 
i.e., velocity decreases inversely proportional to distance 
pole. 

2. Distribution of radial velocity with respect to ¢ is iden 
with distribution of longitudinal velocity with respect to ¢ 
plane jet. 

3. Distribution of axial velocity with respect to ¢ differs fy 
that of transverse velocity in the plane case. While in latter es 
v = au,,(F’¢ — F 2), in problem of annular source v = au, fe 
— F). 

4. The structure constant a is related to the constant 
plane case by a? = 2c?, while in case under consideration a’ = 


A table giving numerical values of F, F’, F” and F’g — ! 
the range of ¢ between 0 and ¢, = 49/3(3)0* = 2.4 is added 
I. Leimanis, Canad 


1223. Heertjes, P. M., Industrial filtration, Research 3, 
254-259, June 1950. 

Author discusses present theoretical knowledge of the fi 
tion process. Complexity of the problem is emphasized and‘) 
attempts to differentiate between various factors determining "'' 
filtration rate are given. Paper contains an extensive billie 


raphy. R. C. Roberts, USA 
1224. Vladimirsky, Serge, On the nonstationary motion of tw 
plates (in French’, C. R. Acad. Sci. Paris 230, 22, 1928 193! 


May 1950. 
Author considers the disturbance in a uniform two-dimensi’ 
stream due to general, unsteady, small motion of two flat po 


placed edgewise to stream, one behind the other. Distur!«: 


potential involves two unknown functions, defining streng’! 
the vortex distribution in the wake behind each plate! 
functions are to be determined by two integral equations, “ 


are stated but not solved. Maurice Holt, lengiae 


1225. Vladimirsky, Serge, Differential non-uniform motio. ” 
two plates (in French), (. R. Acad. Sci. Paris 231, 5 21)-219 
July 1950. 

This follows an earlier paper (see preceding review) conce! 
small, two-dimensional unsteady motions due to two flat ps" 
placed one behind the other, initially edgewise to the mains! 


£ 


In former paper, both plates executed the same motto! !!'' 
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in present paper differential movements are allowed; e.x., 


‘the plates may be kept fixed. Maurice Holt, England 


1226. Lewis, D. J., The instability of liquid surfaces when 
accelerated in direction perpendicular to their planes. II, Proc. 

. Sor. Lond. Ser. A, 202, 1068, 81-96, June 1950. 

\n apparatus for accelerating small quantities of various liquids 
-rtically downwards at accelerations of the order of 50g (g = 32.2 
. ee?) is described, and the behavior of small wavelike corruga- 
ops initially imposed on the upper liquid surface has been 
served by high-speed shadow photography. Instability ob- 
»ryed under a wide variety of conditions has been analyzed, and 

» initial phases have been found to agree well with the first- 
sder theory given in part I [Taylor, G., title source, 201, 192-196, 
1050; AMR 4, Rev. 757]. When disturbance has attained a con- 
oderable amplitude, the first-order equations cease to apply and it 
hanges from a Wave into large round-ended columns of air ex- 
nding into liquid. The air columns attain a steady velocity rela- 
ve to accelerating liquid. Main body of liquid below them is 

elerated as though they did not exist. 

From author’s summary by H. Gortler, Germany 


1227. Jones, Robert T., Leading-edge singularities in thin- 
airfoil theory, J. aero. Sci. 17, 5, 307-310, May 1950. 
Thin aufoil theory gives a pressure singularity at the leading 
gw, Which leads to an error in the drag. Author obtains the 
ction due to this singularity and shows that, in case of the 
ung in incompressible flow, it exactly balances the predicted 
gative drag. He then considers the thin elliptic cone in super- 
flow previously treated by Squire) and finds that the lead- 
gedge correction increases the drag found by linearized theory. 
‘ye extension to nonconical fields of the method of finding this 


rection is deseribed. Maurice Holt, England 


1228. Paron, André, Minimum radius of curvature of the 
eading edge of a wing profile (in French), (. R. Acad. Sci. 
Faris 230, 22, 1931-1932, May 1950. 

The minimum radius is computed in terms of corresponding 
is of curvature of curve C;, which maps into the airfoil profile, 
of two constants occurring in the approximation to the 

ping function in neighborhood of the forward branch point. 

M. V. Morkovin, USA 


1229. Moriya, Tomijiro, On Blasius formulae referred to 
moving axes, J. Soc. appl. Mech. Japan, 81-85, 1950. 

forees and moments are computed on a two-dimensional 
‘under of arbitrary cross section moving with steady transla- 
‘onal and pitching velocities. 
‘ed to the cylinder. 
saicularly convenient wher the cylinder has both translational 


The results are referred to axes 
Author concludes that use of these axes is 


“(angular velocities, or an angular velocity in a special flow 
i as in a centrifugal pump. Several examples are given to 
“istate validity of the theoretical work. R. E. Wilson, USA 


1230. Iberall, Arthur S., Attenuation of oscillatory pressures 
Tnstrument lines, J. Res. nat. Bur. Stands. 45, no. 1, 85-108 = 
“ns. Amer, Soe. mech. Engrs. 72, 5, 689-695, July 1950. 
‘thorough analysis for the attenuation and lag of an oscillat- 
"8 pressure applied to one end of a fluid conduit with a pressure 
“cording instrument at An elementary theory is 
ed in which a viscous incompressible fluid is assumed to 
“according to Poiseuille’s law of resistance. The calcula- 
“"S produce a time constant associated with dimensions of the 
internal volume of the end device, and average state of the 


the other. 


DTPSent 


‘ 
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gas in the tube. An attenuation factor is also determined from 
which the attenuation and phase lag may be calculated. 

The elementary theory does not include all first-order effects, 
and author takes these into account by a relaxation of the more 
restrictive assumptions involved. Following factors are taken 
into account: Compressibility, finite excess of pressure, fluid 
inertia, finite length of tube, and heat conduction. Method ‘tor 
computing transmitted pressure is illustrated by examples. 

This subject is important to the experimentalist and the theory 
should be tested in the laboratory. In particular, further atten- 
tion should be given to the question of the exponent in the poly- 
tropic process assumed to occur in the tube. 

G. N. Patterson, Canada 


1231. Imai, I., On the velocity of falling raindrops (in Jay- 
anese), J. meteor. Soc. Jap. 28, 4, 113-118, Apr. 1950. 

Author shows theoretically that, if flow around the drop is a 
potential one and deformation is small, the shape of a falling rain- 
drop is an oblate spheroid whose axis is vertical. He then com- 
putes the fall velocity on the assumption that the increase in 
cross area due to deformation only causes a decrease in fall veloc- 
ity, and that drag cocfhcient of an oblate spheroid with small 
eccentricity is approximately equal to that of a sphere whose 
radius is equal to major radius of the former. The computed 
values of fall velocity agree very well with recent mea-urements 
of R. Gunn and J. D. Kinzer in range of distaeters less than 2 
mm. {This paper appears in English in the Geop/,» 
21, 3, Tokyo. } 


VWagazine 
From author's summary 
o 
1232. 
perature of evaporating water drops, J. app/. Phis 
Jan. 1950. 


Measurements made of 


Johnson, John C., Measurement of the surface tem- 


21, 1, 22-23, 


surlace temperature of evaporating 


water drops are in agreement with requirements of theory 
enunciated by Fuchs, which states that the temperature is deter- 
mined by the difference between the ambient and saturated vapor 


density of the drop. From author’s summary 


1233. Binnie, A. M., and Harris, D. P., The application of 
boundary-layer theory to swirling liquid flow through a nozzle, 
Quart. J. Mech. appl. Math. 3, part 1, 89-106, Mar. 1950. 

Authors consider flow of incompressible fluid into a converging- 
diverging nozzle with axial symmetry. Convergence is assumed 
gradual and radial velocities are neglected. Axial combined with 
rotary (swirl) motion is specified. Velocity and pressure gradi- 
ents computed for an irrotational flow give conditions at outes 
seam of boundary layer, and von Karman momentum-integral 
equation is written for boundary-layer flow. With assumed veloc- 
ity distributions (after Pohlhausen), equation is solved numeri- 
cally for a particular case. 
effects are small for water. 


Authors conclude boundary-laye! 
Surface-tension effects for partially 
filled nozzle with axial air core are also estimated and found 
negligible. I}. D. Kane, USA 


1234. Taylor, G. I., The boundary layer in the converging 
nozzle of a swirl atomizer, Quart. J. Mech. appl. Math. 3, part 2. 
129-139, June 1950. 

The boundary layer along a conical surface immersed in 
liquid swirling about the cone avis is studied. 
ary layer is assumed to be axially svmmetrical with three veloc- 


Flow inside bound- 
itv components. The simplified boundary-layer equations are 
then solved approximately by Pohlhausen’s method. [iaproved 
solution to this problem was given later by A. M. Binnie and 
D. P. Harris. 
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1235. Manwell, A. R., A method of variation for flow prob- 
lems, I, Quart. J. Math. Oxford Ser. 20, 166-189, 1949. 

Problems considered here require determination of boundary 
conditions (e.g., profile of an airfoil) to minimize a functional of 
both boundary and velocities in two-dimensional incompressible 
potential flow about it. To begin with, author finds profile for 
which JA ~' *is least, / being » J rds, » the flow speed at contour C, 
and A the area enclosed by profile. Method used, which is quite 
general, is similar to that employed in an earlier paper (Quart. J. 
Mech. appl. Math. 1, 365-375, 1948; AMR 2, Rev. 326]. A more 
difficult case is the minimizing of A ~' 2S v%dz; this is considered, 
and also a problem solved by Pélya |Proc. nat. Acad. Sci. Wash. 33, 
218-221, 1947]. The general principle deduced is that extremum 
oecurs When the functional is stationary for all variations in which 
the physical dimensions and velocities are both changed infinitesi- 
mally. In some problems it is convenient to use the hodograph 
plane. It is shown that variations of type of functionals con- 


sidered here are independent of shape of loeal variations of 


boundary conditions in this plane; this is in agreement with 
principle stated above. An example is worked out, which in- 
cludes the determination of 64 for a variation in hodograph 
plane. Finally, application of this method to subsonic compressi- 


ble flow is discussed. W. R. Sears, USA 


1236. Manarini, Mario, On the paradoxes of D’Alembert 
and of Brillouin in fluid dynamics (in Italian), Boll. Un. Mat. 
Ital. (3) 4, 352-353, 1949. 

Author replaces the condition vr? = 0 in mean at infinity by the 
less restrictive condition vr? = 0 in mean at infinity in direction 
of axis of motion in his extension of Brillouin’s paradox. 

LL. M. Milne-Thomson, England 


Compressible Flow, Gas Dynamics 


(See also Revs. 997, 1281, 1285, 1288, 1310, 1315, 1316, 1317, 1318. 
1335, 1380) 


1237. Ferrari, Carlo, On the determination of some fields of 
supersonic flow (in Italian), Att: Accad. Naz. Lincei Rend. Cl. Sci. 
Fis. Mat. Nat. 7, 6, 277-283, Dee. 1949. 

Author shows how some problems of linearized supersonic 
three-dimensional flow, which are orditarily treated by the super- 
position of fundamental solutions, can be solved by the superposi- 
tion of particular solutions which are periodic in one direction 
The applications given can 

G. Guderley, USA 


normal to the free-stream direction. 
be found in J. aero. Sei., Sept. L049, 


1238. Stewartson, K., Supersonic flow over an inclined wing 
of zero aspect ratio, Proc. Camb. phil. Soc. 46, part 2, 307-315, 
Apr. 1950. 

The linearized theory of compressible flow is used to calculate 
the lift at supersonic speed of a thin, inclined wing of rectangular 
By means of the Laplace 
transform, an asymptotic solution is obtained which describes the 


plan form and vanishing aspect ratio. 


chordwise lift distribution at large distances from the leading 
edge. This solution is compared at a free-stream Mach number 
of 2)? with Gunn’s rigorous solution for the lift along center line 
of a wing of small but finite aspect ratio [Phil. Trans. roy. Soc. 
Lond. 240, 327-373, 1948; AMR 2, Rev. 898]. Results of the two 
calculations are virtually indistinguishable in the region between 
4 and 5 semispans from leading edge, the latter station being the 
practical downstream limit of Gunn’s solution. The asymptotic 
form remains reasonably accurate almost as far upstream as one 


Walter G. Vincenti, USA 


semispan from the leading edge. 
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1239. Rand, Robert C., Prandtl-Meyer flow behind a Curved 
shock wave, /. Math. Phys. 29, 2, 124-132, July 1950. 

The flow downstream of a curved shock in a plane unify,, 
stream cannot be irrotational. Author constructs a nonirrorg. 
tional free stream, and a curved shock in it, in such a Way thy: 
the downstream flow becomes an irrotational Prandt]-\oey.. 
flow. Then he compares this free stream with the unifon 
stream. The construction is based upon the known shock oe: 
tions for ideal gases. R. Sauer, Germany 


1240. Kantrowitz, Arthur, and Neice, Stanford E., Stabiliza. 
tion of shock waves in channel flow, ./. aero. Sci. 17, 5, 316-3)7 
May 1950. 

Stabilization of the normal shock in supersonic diffusers \ 
investigated by means of surge chambers communicating with t}; 
channel through slits just ahead of stable position of the shock 
When a pressure pulse from rear moves the shock forward, +) 
chambers absorb mass from behind shock, stopping it before tj, 
Result of a calculation is give: 
assuming an infinite reservoir, showing that slits 40°) of areg o' 
second throat are required to double the ability of channel : 
absorb compression pulses. 


unstable position is reached. 


experiments are performed i: 
small supersonic diffuser at Mach number 1.65 which verifies th: 
theoretical expectations. Walker Bleakney, USA 

1241. Lorell, Jack, An observation concerning the Rankine- 
Hugoniot relations, /. aero. Sci. 17, 5, 317, May 1950. 

A short proof is presented of the fact that the Rankine-Hugou 
relations imply increasing entropy across a normal shock way 
going downstream. The minimum Mach number after a norms 
shock is also derived. L. L. Cronvich, USA 


1242. Bernard, Jean J., On the continuous and one-dimen- 
sional flow through a straight or oblique shock wave (in Frenv! 
(. R. Acad. Sci. Paris 230, 14, 1339-1340, Apr. 1950. 

Note deals with an extension of work of Roy in France, 
Morduchow and Libby in United States, to the calculation of nor 
mal and oblique shock-wave characteristics. An arbitral 
value of the Prandtl number is considered and. viscosity is 4 
sumed to be an exponential function of temperature. 0 
tions for the downstream velocity and temperature are obtail 
by approximate methods. M. J. Thompson, USA 


1243. Gilmore, F. R., Plesset, M. S., and Crossley, H. E., Jr. 
The analogy between hydraulic jumps in liquids and shock 
waves in gases, J. appl. Phys. 21, 3, 243-249, Mar. 1950. 

Water-table observations of regular and Mach reflections we" 
made by authors using essentially the same experimental setup # 
was used by Einstein and Baird in earlier investigations. Jun 
strengths were measured by resistance depth gages and flow ps” 
terns were recorded on refraction photograms. Wave gene! 
tors were reservoirs into which a volume of water could be rae! 
above the free surface and then dischargea quickly through 30 
adjustable horizontal slot. It is suggested that observed 
crepancies between measured and theoretical propagation \ 
ities of strong hydraulic juraps may be attributed to this ' 
nique of wave generation, which causes released water to 
ride’ surface of the still water. Weak jumps were found [0 
an undulatory profile; stronger jumps, a smoother profile: 
very strong jumps showed irregular roughness. When sure 
tension reducing agents were added to water, wave [fronts became 


\ 
Ove 


’ 


. . lations 
steeper and strong jumps smoother, but amplitude of undulat! 
in weaker jumps was increased. Agreement between theory“ 
experiments was found to be fair for regular intersections ™ 


poor for Mach intersections. Such discrepancies have ase" 
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rved in air [AMR 3, Rev. 1530] but they are considerably 
ater in the hydraulic case. It is noted that thickness of the 

jumps is not negligible compared to their radius of curvature as in 
mupression shocks and as assumed in simple theory. Such 
ees of error, Which are peculiar to hydraulic jumps, limit the 
itv of the water table as an analog device. 

Joseph V. Foa, USA 


1244. Miles, Edward R. C., On a family of oblique shock 
curves, J. aero. Set. 17, 3, 157-158, Mar. 1950. 

A simple parametric representation is derived for curves of M 
spo = constant (where @ is the angle of oblique shock). If these 

ves are plotted in polar coordinates together with the shock 
polars, resulting diagram affords a means of graphically evaluat- 
ug pressure, temperature, and density ratios across the shock, in 
addition to the kinematie relations given by the shock polar. 

John V. Becker, USA 


1245. Whitham, G. B., The behaviour of supersonic flow past 
a body of revolution, far from the axis, Proc. roy, Soc. Lond. Ser. 
4, Math. & Phys. Set. 201, 1064, 89-109, Mar. 1950. 

For a general body of revolution of finite length, asymptotic 
shapes and strengths of the front and rear shocks are described, 
sing expansions of the physical quantities for large distance from 

eaxis. Between shocks, pressure falls approximately linearly, 
‘he slope being independent of particular body considered. In the 
yecial case of slender pointed bodies, theory is used to modify 
‘he jinearized approximation. Theoretical results are compared 
with results of experimental observations. 

R. Sauer, Germany 


1246. Pai, S. I., On the vorticity of the flow behind curved 
shock, J. aero. Sci. 17, 3, 188-189, Mar. 1950. 

‘One of the assumptions usually made in calculation of flow 
uvolving shock weave is that the vorticity introduced into the 
fow by the shock wave is extremely small and negligible. [This 
paper shows | that this assumption, in general, is not accurate and 
that, in most practical cases, the vorticity introduced by the shock 
should be considered.”’ 

Author’s proof consists of showing that the perturbation veloci- 
ues immediately behind a shock wave and the vorticities are of 
same order of magnitude. A. Vazsonyi, USA 


1247. Sauer, R., Propagation laws of weak shocks in gases (in 
‘erman), Jngen.-Arch. 18, 4, 239-241, 1950. 

‘umple deriyation (by Kk. Oswatitsch) of asymptotic laws of 
vropagation of plane shock waves is extended to cylindrical and 
‘pherical case assuming (a) medium: ideal gas with constant 
soharie and isochoric heat capacities, (b) rate of change of 
‘itopy jump across shock front is constant, (c) for the time 


= constant, pressure is proportional to density behind shock 
Twnt. Given an initial pressure-distance curve, asymptotic ex- 
“essions are derived for shock line and pressure-distance curves 
‘' > 0. Paper transcends acoustic approximation. Author 
“les agreement with experiment for t large enough. Theory 
wtul for qualitative studies only. 


Ray C. Makino, USA, and L. N. Enequist, USA 


1248. Whitham, G. B., The propagation of spherical blast, 
“roy. Soe. Lond. Ser. A, 203, 1075, 571-581, Oct. 1950. 
The acoustic solution for outgoing spherical waves is of the 
i f(z)r-! where r is distance from the origin at time t, 2( =dot — 
*quals constant defines the characteristic, and ao is the sonic 
‘eed. Author seeks solution to the nonlinear isentropic equa- 
valid for large r in series of form DA,r~" + B, Inr r7-" with 


itis 
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coefficients constant on each eract characteristic, and obtains 
equation of exact characteristic in the process. Shocks are con- 
sidered by patching isentropic solution with Rankine-Hugoniot 
relations. The connection with linearized theory is shown for 
Waves of small amplitude. Author states that linearized theory 
becomes invalid at large r because approximate characteristic is 
used instead of exact characteristic. Hence, a solution uniformly 
valid for all r is obtained from linear solution by substituting 
equation of exact characteristic obtained in previous analysis 
wherever approximate expression appears. 


Theodore R. Goodman, USA 


1249. Miles, John W., On the compressibility correction for 
subsonic unsteady flow, J. aero. Sei. 17, 3, 181-182, Mar. 1950. 

A transformation is found that reduces the linearized boundary- 
value problem of an oscillating finite wing in compressible flow to a 
related one in incompressible flow, provided the oscillation is slow 
enough. Consequently, a formula can be written for the pressure 
distribution on the original wing; it involves the related non- 
stationary case and twosteady-flow distributions. The analogous 
problem for infinite wings was treated earlier by the same author 
|.J. aero. Sci. 16, 7, 440, July 1949; AMR 4, Rey. 284] and a large 
logarithmic frequency term was found. Author states here that 
his new results show this term to be important only for very 


large aspect ratios. W. R. Sears, USA 


1250. Kiebel, I. A., Some studies on the flow of a gas in the 
region of transition through the velocity of sound, Val. «ad 
Comm. Aero. tech. Memo. 1252, 12 pp., Apr. 1950. 

The basic equation for the transonic region as used by Christiano- 
vich, Frankl, and Falkovich is briefly discussed. 

H. Yoshihara, USA 


1251. Sears, W. R., Transonic potential flow of a compres- 
sible fluid, J. appl. Phys. 21, 8, 771-778, Aug. 1950. 

Author reviews present status of solutions of transonic-flow 
problems. Each solution so far published is critically examined 
for its physical significance and weakness. Significance and proba- 
ble correctness of stability considerations is examined, and the 
importance and direction of further theoretical and experimental 


studies are discussed. H. W. Emmons USA 


1252. Tollmien, W., Theory of characteristics, Vat. adv. 
Comm. Aero. tech. Memo. 1242, 28 pp., 1949. 

[Translated from “Technische Hochschule Dresden, Archiv” 
14,2, chap. 2; date of original publication not given.] An exposi- 
tory article on the characteristics theory for second-order quasi- 
linear partial differential equations, geared for practical applica- 
tions and including an extension of the Prandtl-Busemann method 
for the equation of gas dynamics [Stodola Festschritt, Zurich, pp. 
199-509, 1929] to the general case. L. Bers, USA 


1253. 
in the linearized theory of compressible flow, Quart. ./. 
appl. Math. 3, part 3, 326-348, Sept. 1950. 

Linearized equations of motion for steady isentropic flow past 
thin bodies with sharp trailing edge are used to evaluate the lead- 


Ursell, F., and Ward, G. N., On some general theorems 
Me ch. 


ing terms of the force acting on the body where there is a vortex 
wake. With certain additional assumptions the linearized theory 
is adequate for calculation of drag and lift, but not for the lateral 
force, except in special cases. A quadratic identity shows that 
there is at most one solution with given boundary conditions. 


The corresponding bilinear identity is used to obtain relations 


between the flow and the reversed flow past the same body. 
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These relations hold for both subsonic and supersonic flow and 
include all flow-reversal theorems obtained by M. M. Munk and 
other earher writers. 

From authors’ summary by R. Sauer, Germany 


1254. Kolodner, I., On the linearized theory of supersonic 
flows through axially symmetrical ducts, (omm. pure appl. 
Math. 3, 2, 133-152, June 1950. 

ft is proved that a unique solution of linearized supersonic-flow 
problem through axially symmetrical ducts exists if the first, 
second, and third derivatives of the duct function (= diameter of 
the slowly varying cross section) satisfy certain conditions of con- 
tinuity. Author gives the solution explicitly, using Laplace trans- 
forms, and investigates what happens if some of the continuity 
conditions are not fulfilled, e.g., if the tangent and the curvature 
ot the duct curve have jump discontinuities. Previous research of 
Hl. L. Ludloff and F. Reiche |.J. aero. Sez. 16, p. 5, 1949; AMR 1, 
Rev. 315], Ch. Mack [Doct. thesis 1947] and G. N. Ward 
11. R. & M. 2183] are discussed, and the analogous problem 
of two-dimensional symmetrical ducts is treated shortly. 

R. Sauer, Germany 


1255. Jack, John R., Theoretical wave drags and pressure 
distributions for axially symmetric open-nosed bodies, Nat. adr. 
Comm. Aero. tech. Note 2115, 35 pp., June 1950. 

fesults are computed by two methods, the linearized method 
of characteristics and the method of supersonic sources, the second 
Both conical and curved cowlings are 
considered, and case in which the shock from a central body 


being the more rapid. 
passes upstream of cowling lip is included. Graphs show varia- 
tion of pressure and wave drag coefficients with free-stream Mach 
number, fineness ratio, area ratio, and position of central shock. 
A formula is proposed to fit the pressure variation on conical 
cowlings. Maurice Holt, England 

1256. Moore, Franklin, Linearized supersonic, axially sym- 
metric flow about open-nosed bodies obtained by use of stream 
function, Nat. adv. Comm. Aero. tech. Note 2116, 30 pp., June 
1050. 

Author shows that the linearized flow past an open-nosed body, 
whose surface is not generally near the axis of symmetry, is better 
treated with Stokes’ stream function than with the velocity 
Behavior of the stream function near the body lip is 
investigated in detail and found to be well represented by an axial 


potential. 
distribution of half-power supersonic sources. Using this, pres- 
sure near the lip and strength and inclination of the shock wave 
starting from it are determined and found to be correct to the 
first order. 
curately given by this distribution. 


Surface pressure further downstream is not so ac- 
Maurice Holt, England 


1257. Miles, john W., Some relations between harmonic and 
transient loadings of airfoil, /. aero. Sci. 17, 10, 671-672, Oct. 
1950. 

By considering the duality between the responses of a linear 
svstem to harmonic and step function excitations, some theorems 
regarding the transient loading of thin airfoils are obtained. Re- 
sults of their application to several problems are presented 
briefly. Keith C. Harder, USA 


1258. Vavra, M. H., Steady flow of nonviscous elastic fluids in 
axially symmetric channels, J. aero. Sc’. 17, 3, 149-156, 172, Mar. 
1950. 

Author's theory is applicable to flow with constant total energy 
between two arbitrary coaxial surfaces of revolution. Velocity 
at any point is resolved into a component in the meridian plane 


APPLIED MECHANICS REVIEWs 


(meridional velocity) and a component normal to this plane (tq). 
gential velocity). Using a transformation of the Eulerian equa- 
tion of motion, an expression is obtained allowing meridions 
velocity to be determined for an arbitrary distribution of tg). 
gential velocity. From this expression an iteration method js do. 
veloped for calculating the flow with given entry conditions gy, 
boundaries. Method can be used for flow with vorticity. Ac ¢, 
example, flow in a compressor inlet duct is calculated for flow wir) 
and without vorticity. Results show important differences |). 
tween these two cases. With vorticity, for given boundaries a): 
tangential velocity distribution, there is a lower limit of meri). 
onal velocity (i.e., of mass flow) below which stable flow follow. 
ing the boundaries is not possible. W. A. Mair, England 


1259. Poritsky, H., Sells, B. E., Danforth, C. E., Graphical, 
mechanical, and electrical aids for compressible fluid flow, 
appl. Mech. 17, 1, 37-46, Mar. 1950. 

Methods are described for studying two-dimensional and ayia! 
symmetrical isentropic flow of nonviscous compressible fluid: 
In the graphical method, the equipotential and streamlines q) 
plotted, using the known theoretical relations between the sid. 
of the rectangles formed by these lines. The work can be faei)- 
tated by use of a network of wires and pins, with a simple deyi 
for checking the length-width ratios of the rectangles. In +! 
method based on the electrical analogy, problem is set up as 4 
resistance network on a d.c. board. With any of these meth» 
successive approximations are necessary to obtain the final so\u- 


J 


tion. Methods are suitable for solving problems where 
analytical solutions are known and the boundary conditions a: 
well defined, e.g., cascades of blades. 


examples are given. 


Several illustrative 
In cascade problems local velocities can | 


determined within about 3°. W. A. Mair, England 


1260. Illingworth, C. R., Unsteady laminar flow of gas near an 
infinite flat plate, Proc. Camb. phil. Soc. 46, part 4, 603-613, 0 
1950. 

Solutions of the compressible problem of unsteady laminar 
flow near an effectively infinite plate set into motion in its om 
plane are obtained by subjecting the boundary-layer equations \ 
von Mises’ transformation. Gravity produces a secondary 
flow, which, however, may be negligible in most cases 
are obtained for flows with arbitrary Prandtl number a, constan' 
plate temperature and a velocity which is either uniform, or, wit! 
dissipation neglected, nonuniform. Explicit solutions are give! 
for the ease uw, « T,. Reviewer remembers that the corresponding 
incompressible problem, solved and tabulated by H. Gort! 
\Jngen.-Arch. 14, p. 300, 1944] leads to same results. Further so 
tions are gained for associated problem of diffusion trom a vorte 


Solution 


For nonuniform motion of a heat-insulated plate, dissip:- 
tion not being negligible, a solution is obtained when @ Is | a0 
u,« T,. Gravity becomes relatively important for the free °0! 
vection current and a solution is given for wu, « 7’, and neglect 
dissipation, when the free convection current is set up at a staitio’ 
ary plate by a constant temperature difference between the plate 
and surrounding gas. Walter Wuest, German) 


sheet. 


1261. Tifford, Arthur N., On the surface effects of a compres 
sible laminar boundary layer, ./. aero. Sci. 17, 3, 187-188, M*" 
1950. 

Referring to the paper by D. R. Chapman and M. W. Rubes 
[see AMR 3, Rey. 2732] author shows that the Blasius profile * 
well as the laws of friction and heat transfer persist effect!v® 
even at Mach numbers as high as 5 if fluid properties are take?“ 
those at the plate’s surface. A brief review of relevant !iterat! 
should confirm this statement. Albert Betz, Germat) 
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1262. Behrbohm, Hermann, An approximate theory of the 
yasymmetrical transonic flow through a Laval nozzle (in (‘erman), 
7 ngew. Math. Mech. 30, 4, 101-112, Apr. 1950. 

The two-dimensional Tricomi problem is shown to reduce to 
‘ye parabolic) problem of heat conduction for three types of 
ao, viz., Simple source flow, simple vortex flow, and a family of 
»yzle flows including one (practicable) case with symmetry 
out astraight streamline. For the last one, a solution is given 
rm of Fourier series with respect to the stream function, and 

coefficients are determined from the velocity distribution 
stream. For a special such distribution the solution reduces 
.) the known first two terms in the double Taylor series in the 
gow plane of the velocity near the sonic point of the axis. 

R. E. Meyer, England 


he 


1263. Schrenk, O., Diabatic gas flow with constant cross sec- 
ton in German), Jngen.-Arch. 18, 4, 272-276, 1950. 


1264. Gray, Vernon H., Improvements in heat transfer anti- 

icing of gas-heated airfoils with internal fins and partitions, \ut. 
Comm. Aero. tech. Note 2126, 44 pp., July 1950. 

Experimental investigation at airspeeds up to 300 mph in wet 
sud dry airstreams was made to find heat-transfer rates of three 
gas-heated hollow metal airfoils, each having a different arrange- 
nent of metal internal fins. Although width of wind tunnel was 
ws than 2 in., results are believed to be reliable. One arrange- 

ent of tapered metal fins attached to inner forward portion of 
veating-air duet, combined with a reduction in area of the duct, 
wreased the surface heating rate at the stagnation point by a 
ator of 3.5, when compared with the duct with no internal fins 
rreduction in area; increase was greatest at the stagnation point. 
lapered internal fins with a reduced gas-flow passage resulted in 
her heat-transfer rates than either no fins or constant thickness 
ius with no reduction in duct width. Neal Tetervin, USA 


1205. Shaw, B. W. Bolton, Nose controls on delta wings at 
supersonic speeds, Coll. Aero. Cranfield Rep. 36,56 pp., May 1950. 
Linearized theory is used to evaluate the effectiveness of flat 
‘nangular control surfaces hinged along the leading edges of flat 
vita Wings, with the hinge lines meeting at the apex. For low 
spect ratio wings (say A < 1) these controls are too ineffective 
‘obe of interest in aircraft applications. 
ourse, Increases with increasing aspect ratio but is always less 
‘lan that theoretically obtainable with trailing edge controls of 
ale relative area. At an aspect ratio of 4.0, for example, the 
“ectiveness is about half that of the trailing edge type. 
John V. Becker, USA 


The effectiveness, of 


1266. Hughes, G. F., Measurements of a twisting moment 
due to aileron deflection on model Mustang wing at high speed, 
Veo. Res. Coun. Rep. & Mem., R. & M. no. 2359, 10 pp., 1950. 

Results of paper are based on experimental values of half-wing 

‘and pitching moment given as functions of aileron angle 
ection, and at free-stream Mach numbers equal to 0.4, 0.74, 
ane 0.81, Max A. Heaslet, USA 


1267. Stewart, H. J., and Li, Ting-Yi, Periodic motions of a 
‘*clangular wing moving at supersonic speed, J. aero. Sci. 17, 9, 
“930, Sept. 1950. 
ithe past, ealculations for determination of the air forces and 
“ents on an oscillating airfoil in a main stream of uniform 
SUPE ic speed have been performed mostly on the basis of an 
juin of &: terccdiaintaiaenn’ wing of infinite span. A satisfae- 


ieory of the corresponding problem for a three-dimensional 
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Wing with finite span is not vet available. 


Authors developed 
some general integral expressions for the disturbance-velocityv 
potential of a three-dimensional oscillating wing with both purely 
and mixed supersonic boundary conditions. 
essentially that of Evvard. 


Method used was 
These general results are applied 
here to determine the lift and moment (due to lift) acting upon a 
thin oscillating wing of rectangular plan form moving at super- 
sonig speed. 
presented. 

indicated. 


Detailed analysis in case of vertical oscillations is 
Progress in the analysis of pitching oscillations is also 
From authors’ summary by B. Etkin, Canada 


1268. Ribner, Herbert S., Some conical and quasi-conical 
flows in linearized supersonic-wing theory, \at. adr. Conon. 
Aero. tech. Note 2147, 61 pp., Aug. 1950. 

Paper treats a number of conical and quasiconical linearized 
supersonic flows which are useful in caleulating change of liit- 
distribution under the influence of the subsonic trailing edge of the 
wing. 

Two methods of source integration are used: (1) Evvard’s 
membrane analogy, and (2) Schlichting’s superposition technique 
Both involve Abel's integral equation in the direct problem. 
In addition, both involve interaction in the flow field between 
subsonic trailing edge and tip Mach cone. [t is too complicated 
to derive simple analytic solutions which ean be easily applied to 
the damping problem in roll and pitch. Present approach, along 
the line of Evvard, is, first, to find the integral equations of some 
simplified flow field neglecting interaction. Next, along the line of 
Schlichting’s superposition, exact flow pattern is used to formu- 
late the integral equation. In all the cases considered, the singu- 
lar kernels are too complicated to obtain solutions easily. Some 
theorems are developed by Moore so that differentiation of the 
singular improper integral is permissible under suitable restric- 
tions. After such differentiation, the integral equation becomes 
Prandtl’s equation in lifting-line theory. Both methods agres 
well for large values of the ratio of swept angle of trailing edge to 
tangent of Mach angle. 

Finally, the equivalence of /vvard’s source integration method 
and CGioodman- Marels’ method of doublet distribution is shown. 

C. C. Chang, USA 


1269. Ribner, Herbert S., On the effect of subsonic trailing 
edges on damping in roll and pitch of thin sweptback wings in a 
supersonic stream, Vat. adv. Comm. Aero. tech. Note 2146, 27 pp., 
Aug. 1950. 

The usual sweptback plan form may be regarded as derived 
from a delta wing by clipping off streamwise tips and cutting out 
the trailing edge. 
ing in pitch and roll of clipping off tips was evaluated by means ot 
linearized theory in an earlier paper [AMR 2, Rev. 1424). The 
additional effect of cutting out a subsonic trailing edge is now 
calculated, using certain conical and quasiconical flows published 
elsewhere (see preceding review ). 


For subsonic leading edges, effect upon damp- 


Results are limited to plan 
forms and Mach numbers for which the trailing-edge disturbance 
does not cross the leading edge. Only the major portion of liit 
in the wake is canceled, and secondary interference between tip 
and trailing edge is neglected. Validity of these approximations 
is discussed. Extension of the method to caleulation of rolling 
moments due to sideslip and yaw is indicated, 


M. D. Van Dyke, USA 


1270. Oswatitsch, Klaus, Progress in gas dynamics i) 
German), Acta Phys. Austriaca 3, 1-21, 1949. 

A short introductory presentation of the field of gas dynamics, 
dealing with the essential concepts rather than with detailed solu- 
Discussion starts with the concept of Mach num- 


tion methods. 
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ber, continues through the nature of stationary subsonic and 
supersonic flows, touches the transonic field, and goes into shock 
waves, nonsteady flow, and flows with viscosity, turbulence, and 
heat conduction. Particular attention is paid to the zone of 
influence concept and to a discussion of the realms of application 
W. D. Hayes, USA 


of gas dynamics. 


Turbulence, Boundary Layer, etc. 
(See also Revs. 1209, 1222, 1234, 1261) 


1271. Yaglom, A. M., Homogeneous and isotropic turbulence 
in a viscous compressible fluid (in Russian), /zvestiya Ser. Geogr. 
Geofiz. 12, 501-522, 1948. 

Author considers decay of isotropic turbulence in a compres- 
fluid third-order functions. 
[:quations for the second-order correlations are then developed 


sible neglecting the correlation 
and reduced to a system which determines seven such functions. 
One of these corresponds to that for an incompressible field, the 
other six to an irrotational field. Considerable discussion is given 
to the fact that the latter field contains acoustic waves propagat- 
ing with acoustic velocity and a nonpropagating entropy wave. 
The Fourier transforms of the correlation functions are written 
down and the decay rate is determined as a function of frequency. 
[Since the transfer terms were omitted, all of the results could 
have been based as readily on a discussion of a random acoustic 
field in a viscous field as on a turbulent field. | 
G. F. Carrier, USA 


1272. Chandrasekhar, S., The decay of axisymmetric turbu- 
lence, Proc. roy. Soc. Lond. Ser. A, 203, 1074, 358-364, Oct. 1950. 

The deeay of axisymmetric turbulence is investigated under 
conditions appropriate to the final period of turbulent decay, i.e., 
inertial terms in equations of motion negligible. On this as- 
sumption, explicit forms are obtained for the two scalar functions 
determining the correlation tensor in terms of initial values of 
these functions, and it is confirmed that correlation tensor so 
defined asymptotes to form given by Batchelor. Finally, an 
interesting special case of axisvmmetric turbulence is considered, 
consisting of superposition of two noninteracting fields of turbu- 
lence, one an isotropic field satisfving the von Kaérmadn-Howarth 
equation, and the other an axisymmetric field. It would be 
interesting to know whether this special case represents any real 
turbulent field, for it is a type of axisymmetric turbulent motion 
possible in principle at finite Reynolds numbers. 

A. A. Townsend, England 


1273. Pearcey, H. H., The indication of boundary-layer 
transition on aerofoils in the N.P.L. 20 in. X 8 in. high speed 
wind tunnel, Aero. Res. Coun. Curr. Papers, C. P. 10, 8 pp., 
Dec. 1948, published 1950. 

Paper presents description of “‘liquid film’? evaporation methdd 
for determining transition in a specifie wind tunnel, and a qualita- 
tive explanation of shadowgraph pictures of boundary layers. It 
is shown that liquid-film observations and surface-pressure 
measurements can be made simultaneously and that shadow 
photographs may indicate the approximate location of transition, 


W. F. Davis, USA 


1274. Ferrari, Carlo, Study of the boundary layer at super- 
sonic speeds in turbulent flow: Case of flow along a flat plate, 
(Juart. appl. Math. 8, 1, 33-57, Apr. 1950. 

Paper attempts to apply methods used in incompressible turbu- 
lent boundary-layer theory to the corresponding supersonic prob- 


lem. Taking many assumptions into account, it gives theoretical 
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formulas for distribution of velocity within boundary layer, q,., 
depending on Reynolds number and variation of thickness .. 
boundary layer. Equation of continuity contains an empiric, 
parameter for which a plausible value is taken from Frise), 
experiments on sub- and supersonic streams in pipes, Thi 
parameter depends on Mach number, being zero for Mach non. 
ber zero. Resulting laws for drag and boundary-layer thicknes 
are formally identical with corresponding incompressible p< 
Numerical results are given for 17 = 1.5 and 2. 
F. W. Riegels, Germany 


1275. Schlichting, H., Turbulence and heat Stratification, 
Nat. adv. Comm. Aero. tech. Note 1262, 55 pp., Oct. 1950, 
Translation from Z. angew. Math. Mech. 15, 6, Dec. 1935. 


1276. Rotta, J., Velocity law of turbulent flow valid in the 
neighborhood of a wall (in German), Jngen.-Arch. 18, 4, 277-274 
1950. 

With his mixing length assumption Prandtl] gave the following 
expression for the shearing stresses 7 near a wall: 7 = p [/? dl 
dy| + v| dU /dy, where U is average velocity at distance » fron 
wall, p density, v kinematic viscosity, / mixing length. Assuming 
a linear relation between / and y and putting 7 constant and equal 
to shearing stress at the wall, author integrates this equation and 
obtains an approximate solution for the velocity distributior 
For smooth walls one has to distinguish between two ranges, on 
as a laminar sublayver (thickness 6) without turbulence (/ = 0 
and another turbulent layer for which author assumes / = «(4 — ¢ 
with « as a universal constant. The velocity profile obtained | 
integration fits very well with the measurements of H. Reichard! 
For rough walls the boundary conditions are not so simple 
Author defines a plane of reference for the distance y from 1! 
wall, where the velocity U disappears on the average. Sma! 
roughness creates an undulation of the laminar layer which means 
a decrease of its average thickness. This could be proved by the 
measurements on walls of different) roughnesses made by T 
For medium roughness a laminar layer does ot 
exist any more, but the turbulence even in the reference plane lias 


Nikuradse. 
a finite value. Finally for extreme roughness its intensity «! 
y = 0 becomes so large that the viscosity has no influence at a 
This ean be realized by assuming a length Jp depending on th: 
roughness and introducing into the shearing stress equation, the 
expression: | = lo + ky. 
different roughnesses, but the available experimental material 's 


Author gives the numerical solution for 


not sufficient for a comparison with the theory. 
K. Pohlhausen, UsA 


1277. Ross, Donald, and Robertson, J. M., Shear stress in 4 
turbulent boundary layer, /. appl. Phys. 21, 6, 557-561, Jun 
1950. 

Fediaevsky’s shear stress theory [Central Aero-H ydrodynamen 
Institute, Moscow, ref. rep. 282, 1936; alse NACA TM. 822 
1937| is modified by changing one of the boundary conditions 
and the form of the polynomial for the shear stress distribution | 
include the space history of the turbulence. Caleulations tor 0" 
case show somewhat better agreement with experiment 
Fediaevsky’s theory gives. J. M. Wild, UsA 


1278. Meksyn, D., Stability of viscous flow over concave 
cylindrical surfaces, Proc. roy. Soc. Lond. Ser. A, 203, 1009, 253 
265, Sept. 1950. 

Author investigates stability of two-dimensional bounds’) 
layer flow on a concave surface when it suffers small 
dimensional disturbances in the form of vortexes with their 4s 


in the direction of flow (Gértler’s problem). A sixt h-orde: 
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weptial equation is set up for the variation of the disturbance 
guplitude with distance (y) from the surface. Following author's 
ethod for rotating cylinders [title source, 187, 115-128, 1946} 
symptotic solutions valid for large values of uw( = R526/r) and 
976, \) where 6 = boundary-layer thickness, Rs = Reynolds 
comber, r = radius of curvature of boundary, A = disturbance 
i length, are sought in the form C(y/6) exp [&(y/6)]|, where 
\ §) varies only slowly and &(y/6) contains the large parameters 
pando. C and € are found by retaining only terms of the two 
highest orders in the differential equation. 

"Approximate calculations are carried out for velocity profile 
276,05 y < 6;u = 1,y > 6. Surface boundary-layer con- 
gions and requirements of smooth behavior at the boundary- 
ver edge provide a sixth-order determinantal condition relating 
,and o for neutral disturbances. Critical minimum values of 
»yrameters for the two lowest modes are ab = 0.400, Ro(O/r)'? = 
343, and a = 0.75, Re(Or)'’? = 10.7, where @ = momentum 
sickness (ef. GOrtlers approximate integral equation method 
which gave Re(O/r )/2? = 0.58, a@ = 0.14). Rate of amplifiea- 
son in neighborhood of first neutral stability curve is also esti- 
ted. A. F. Pillow, Australia 


Aerodynamics of Flight; Wind Forces 


See also Revs. 1032, 1126, 1238, 1249, 1264, 1266, 1268, 1269, 
1311, 1313, 1325, 1333) 


1279. Weil, Joseph, and Sleeman, William C., Jr., Prediction 
of the effects of propeller operation on the static longitudinal sta- 
bility of single-engine tractor monoplanes with flaps retracted, 
Vat. adv. Comm. Aero. Rep. 941, 20 pp., 1949. 

Paper presents conveniently arranged survey of method for 
computing effects of power on wing fuselage and tail contribu- 

us to stability. Method can be used when power-off lift and 
wtching moment data (preferably obtained from wind-tunnel 
‘sts are known and based on wind-tunnel investigation of 28 
powered models. 

Special attention is paid to calculation of change in downwash 
due to power; an empirical method based on experimental results 
s adopted. Calculated longitudinal characteristics are in very 
good agreement with experiment. It is stated, however, that all 
nodels considered represent highly powered fighter-type air- 
panes. Limits of geometric variables between which computing 

ethod is considered to be reliable are given, although possi- 

ty exists that those limits are too narrow. 
J. Buhrman, Holland 


1280. Miles, John W., On the equations of longitudinal sta- 
bility, J. aero. Sei. 17, 12, 815-816, Dee. 1950. 
\uthor, by analyzing the stability quartic in terms of dimen- 
less Parameters, shows that for the case of power-off flight at 
‘ull angles of attack a, the only unsteady-flow term of im- 
bortance is m,g where & denotes a vertical acceleration. 
\. Petroff, USA 


| 1281. Frick, C. W., and Chubb, R. S., The longitudinal sta- 
olity of elastic swept wings at supersonic speed, JJ. aero. Sci. 17, 
‘ Ul-704, Nov. 1950. 

Ap] 


ication of linearized lifting surface theory to elastic tapered 
Wings of high aspect ratio, with leading edges swept behind 
\ lines, and trailing edge sonic or supersonic. Accelerated 
“ght conditions only are considered. 

“raight flexural axis is assumed. Parabolic wing deflection 


of streamwise section varies linearly across span. 
“we distribution is found by superposition of conical flow for 
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(1) rigid wing at angle of attack of root section, (2) twisted wing 
at zero angle of attack. ; 

Ratio of lift, pitching moment, span load distribution of elastic . 
wing to that of rigid wing are given in terms of wing geometry, 
maximum design stress, modulus of elasticity, shearing modulus, 
and maximum design load factor. Above results are compared 
with strip theory method [VACA 7.N. 1566; AMR 3, Rev. 
1135]. This form of strip theory gives good accuracy. 

To investigate assumptions of parabolic deflection curve, strip 
theory method is used with matrix methods of Diederich [VACA 
T.N. 1876; AMR 3, Rev. 561}. 


tion gives good estimate of longitudinal stability characteristics. 


Assumption of parabolic deflec- 


Curves are given for shift of neutral point and for change in litt 
curve slope in terms of dynamic pressure for given sweptback 
wing at JJ = 1.414 for (1) pure bending, (2) bending and torsion, 
fesults are compared with 
[VACA T.N. 1772]. At Wo= 1.414, there is slightly greater loss 
in lift curve slope and larger shift in neutral point. 


incompressible flow calculations 


However, tor 
wings swept within Mach cone these effects are primarily functions 
of flight dynamie pressure. A. W. Babister, England 

1282. Sternfield, Leonard, Some effects of nonlinear variation 
in the directional-stability and damping-in-yawing derivatives on 
the lateral stability of an airplane, Vat. adv. Comm. Aero. tech. 
Note 2233, 19 pp., Nov. 1950. 

Values of the two derivatives are assumed to be zero for small 
angles of sideslip and to vary linearly outside this dead zone. 
Using the Laplace transform, separate solutions are obtained for 
motion inside and outside of dead zone: from these, variations of 
sideslip angle following an initial disturbance were computed by a 
stepwise procedure. It is found that under certain conditions the 
rates of damping are different for large and small amplitudes of 
motion, with very little damping at small amplitudes. Period of 
the oscillation increases with time. Dana Young, USA 

1283. Murray, Harry E., and Grant, Frederick C., Method of 
calculating the lateral motions of aircraft based on the Laplace 
transform, Vat. adv. Comm. Aero. tech. Note 2129, 54 pp., July 1950 

The lateral motions of aircraft are obtained by means of the 
Laplace transform which gives solutions expressed in terms of 
elementary functions for the free and forced motions. 

From authors’ summary 


1284. Schade, Robert O., Free-flight-tunnel investigation of 
dynamic longitudinal stability as influenced by the static sta- 
bility measured in wind-tunnel force tests under conditions of 
constant thrust and constant power, Vu. adv. Comm. Aero. tech. 
Note 2075, 14 pp., Apr. 1950. 

Results are presented that tend to confirm previous studies 
which have indicated that the longitudinal steadiness of air- 
planes is affected to a much greater extent by changes in constant- 
thrust static margin than by changes in constant-power static 


margin. Harvard Lomax, USA 


1285. Martin, Norman J., and Holzhauser, Curt A., Analysis 
of factors influencing the stability characteristics of symmetrical 
twin-intake air-induction systems, Vat. a/) 
Note 2049, 16 pp., Mar. 1950. 

Methods are presented for predicting the ratios of inlet to free- 


Comm. Aero. tech 


stream velocity for which flow instability and reversal occur. 
Instability and reversal are found to depend on characteristics 0! 
static-pressure recovery at junction of the two inlet ducts, but 
cannot be determined from total- or ram-pressure recovery char- 
acteristics. Theory agrees well with limited experimental results 


available at present. N. H. Johannesen, I:ngland 
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1286. Huffschmid, A., Investigation of the model ME 210 in 
the spin wind tunnel of the DVL. Fourth partial report—model 
with long fuselage and with a vee tail, Vu. adv. Comm. Aero. 
tech. Memo. 1222, 27 pp., Apr. 1950. 

Contrary to expectation, configuration tested showed irregular 
steady spins; the rudder effectiveness with regard to spin re- 
covery Was inferior to standard tail surfaces. Configuration 
tested was the most unfavorable one of four fuselage-tail combina- 
Reviewer questions the value of the 
(a) Three essential references, 


tions tested in this series, 
report for following reasons: 
deseribing tests of the other combinations, are apparently not 
available; (b> no scaled three-view of model tested is given; (c) 
slat sizes and locations are not given; (d) test facility and tech- 
niques used are neither described nor referenced; and (e) nota- 


tion is not defined. H. P. Liepman, USA 


1287. Beckhardt, Arnold R., A theoretical investigation of the 
effect on the lateral oscillations of an airplane of an automatic 
control sensitive to yawing accelerations, Nat. adv. Comm. Aero. 
tech. Note 2006, 27 pp., Jan. 1950. 

[Investigation described in title included calculations of effect of 
time lag in a control of this type on damping of lateral oscillations 
of a typical high-speed airplane, and also calculations of the effect 
on damping of varying the ratio of rudder deflection to yawing 
acceleration. 

tesults indicate that a control of this type can successfully 
damp the lateral oscillations through a reasonable range of time 
lay From author’s summary by Andrew Vazsonyi, USA 


1288. Roberts, Howard E., and Langtry, B. D., The influence 
of design parameters on the performance of subsonic air inlets, 
J. aero. Set. 17, 7, 429-435, 456, July 1950. 

The influence, as determined by experiment, of aspect ratio, 
degree of protuberance, ramp profile, boundary-layer thickness, 
anid bleed position upon the inlet-total-pressure recovery, critical 
Mach number and boundary-layer-bleed-total-pressure recovery 
for an inlet with boundary-layer bleed is presented in the form of 


graph> and design charts, keith C. Harder, USA 


1289. Amer, Kenneth B., Theory of helicopter damping in 
pitch or roll and a comparison with flight measurements, Nat. 
adv. Comm. Aero. tech. Note 2136, 25 pp., Oct. 1950. 

Damping moments about the helicopter ¢.g. produced during 
pitching or rolling by a rotor with flapping hinges on the rotor 
shaft is shown theoretically to vary directly with hub height, in- 
versely with rotor speed and blade mass factor, and linearly with 
the parameter @ (C;/a) (@ is collective pitch, Cp thrust co- 
efficient, and o solidity ratio). Main result is that these 
moments become destabilizing when 6/(Cy/o) exceeds about 3. 
Consequently, present-day helicopters with conventional control 
systems tend to have low damping at high speed, and may even 
have negative damping during « maneuver when the normal 
acceleration falls well below lg. Author suggests use of offset 
flapping hinges on high-speed high-powered helicopters as one 
Results of a flight test are 
shown to agree with theoretical predictions. Both theory and 
test indicate that calculations based on assuming the rotor-foree- 
vector tilt to be equal to the tip-path-plane tilt during rolling or 
pitching may give highly misleading results. 

Morris Morduchow, USA 


way of avoiding such instability. 


1290. Stepniewski, W. Z., Introduction in helicopter aerody- 
namics, Morton, Pa., Rotoreraft Publishing Committee, 1950, 
LaS pp. $2.50. 


Booklet fulfills author’s intention of presenting, in a simplified 
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manner, the fundamental aerodynamic phenomena involved ;, 
the operation of rotary wing aircraft. Prior knowledge of raters 
wing craft is not required although it is assumed that reade; ; 
familiar with the basic theories of flight. While no new materis 
is introduced, presently accepted theories are compiled in g clear, 
concise manner. 

Chapter I briefly reviews the conventional fundamental gor. 
dynamic principles. Next three chapters are devoted to simple 
momentum, blade element, and vortex theories as applied to pro 
pellers. Chapter V deals with practical methods of calculating 
rotor thrust in hovering and vertical flight. Final three chapter 
are concerned with performance in hovering flight, vertical ascep: 
powered forward flight, and autorotation. | 
literature are given throughout. 

Reviewer feels that this is a worthy contribution to the rath; 
meager number of texts devoted to the fundamentals of this jy. 
teresting type of craft. Leonard Goland, Us4 


References to + 


1291. Summers, James L., and Treon, Stuart L., The effects 
of amount and type of camber on the variation with Mach numbe; 
of the aerodynamic characteristics of a 10-percent-thick NACA 
64A-series airfoil section, Nat. adv. Comm. Aero. tech. Note 20% 
66 pp., May 1950. 

Results are presented of wind-tunnel tests of airfoil section. 
cambered for design section lift coefficients of 0.3, 0.6, and 0.99 
the NACA a = 1.0 mean line, and for 0.3 and 0.6 on the NAC4 
a = 0.4 mean line. Mach numbers were varied from 0.3 : 
approximately 0.9, with corresponding Reynolds numbers fro 
1.0 x 10®to 2.0 « 10°. 

It was found that increases in camber resulted in large increases 
in lift- and drag-divergence Mach numbers at high lift coefficieuts 
and in augmentation of the maximum lift coefficient. The varis- 
tion of lift-curve slope with Mach number was most favorab 
at a given lift coefficient, for the airfoil having a design sectio: 
lift coefficient equal to the given value. At low and moderate 
Mach numbers, the improvements in lift-drag ratio ordinarily es- 
pected of camber were noted; but at Mach numbers greater thu 
0.8 camber provided either little improvement or had a detrime:- 
tal effect on lift-drag ratio. 

In general, the aerodynamic characteristics of the sirfoils hay- 
ing the a = 0.4 mean line were found to be inferior to those of tl 
a = 1.0 mean-line airfoils. John R. Spreiter, USA 


1292. Bolz, Ray E., Note on interference between wing and 
body supersonic speeds, J. aero. Sct. 17, 7, 453, July 1950 

Writer points out a mistake in equation (7) of C. Ferraris pape 
on wing body interference [title source, 15, 1948; AMI 1, Ke 
1268]. An alternative solution is derived and the necessary subse- 
quent modifications are indicated. The particular numerics: 
suits given by Ferrari are not affected by this correction. 

It appears to reviewer that author’s criticism is justified ant 
that the second equation in (7) of Ferrari’s paper does not in (" 
satisfy the relevant differential equation (4). 

A. Robinson, Englan 


1293. Numachi, Fukusaburo, and Fuchizawa, Sadatochi 
Theoretical research on profile-form of blade element suitable ‘0" 


high 


arrangement in a straight grate (in Japanese), Hep. /nst. 9 
speed Mech. Tohoku Univ. 1, 1-8, 9-15, 16-24; 2, 77-S4, 8-88 
101-105, 1949. 

Authors present several methods of determining the shape 
airfoils in a cascade so as to have a given pressure distribu’ 
First four reports refer to the approximate treatment, 1! W!! 
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.d by replacing them by point-vortexes, flat-plate airfoils, or 

yalized Joukowsky airfoils. Flow around the airfoil is con- 

ally transformed into flow around a cirele, and coefficients in 

formation function are determined by successive approxima- 

.s. Last two reports refer to the more exact solution, in which 

gy past easeade of airfoils is transformed into flow around a 

[In each solution a numerical example is given, the pre- 

wd pressure distribution being similar to that for the laminar- 
Itiro Tani, Japan 


kab 


doy airfoil. 


1204. Aiken, William S., Jr., and Howard, Donald A., A com- 
parison of wing loads measured in flight on a fighter-type airplane 
py strain-gage and pressure-distribution methods, Nat. adv. 

; Aero. tech. Note 1967, 27 pp., 1949. 
Pressure-distribution measurements were made on the wing of a 
guter-type airplane to determine the span loading and to com- 
enter-of-pressure results with those obtained by strain-gage 
surements on the same airplane during a previous flight in- 
The flight tests were all made at a pressure altitude 
hout 30,000 ft and covered a Mach number range from ap- 
dmately 0.35 to 0.81. Available wind-tunnel pressure-dis- 
yition data for a prototype of the test airplane are also in- 
vied for comparison. Both flight and wind-tunnel pressure- 
‘ribution data are separated into additional and basic air-load 


tigation, 


ponents. 
The agreement between shears, bending moments, and span- 
centers of pressure determined in flight from pressure-dis- 
ution data and strain-gage data was found to be good. Dur- 
uiffeting in low-speed stalls the spanwise center of pressure 
{ farther outboard than during buffeting at Mach numbers 
0.80 From authors’ summary 


1295. Horton, Elmer, A., Racisz, Stanley F., and Paradiso, 
Nicholas J., Investigation of boundary-layer control to improve the 
itt and drag characteristics of the NACA 65.-415 airfoil section 
with double slotted and plain flaps, Nat. adv. Comm. Aero. tech. 
\ 2149, 63 pp., Aug. 1950. 

(iindary-layer suction was applied at the 45°% chord station of 
rioil equipped with a double slotted flap and in vicinity of 
line of airfoil with a deflected plain flap. The models were 

“lin the smooth and rough conditions at Reynolds numbers of 
10°, 2.2 & 108, and 6.0 < 10°. 

lor same expenditure of suction power or for same flow co- 
“heent, configuration with double-slotted flap gave higher 

mum lift coefficients than did configuration with plain flap. 
\ypication of boundary-layer control at the 0.45 chord station 
roll with double-slotted flap is seen to have little effect on 

it portion of lift curve, whereas the data for the airfoil with 
‘flap show that boundary-layer removal causes large in- 
ase in lift for all angles of attack throughout the range investi- 
Sted Appheation of boundary-layer suction in vicinity of hinge 
“| urfoil with plain flap also increased the section lift-drag 

ior hift coefficients above 0.6 for rough condition and above 

‘for smooth condition. 

Maximum lift data are presented for an extensive range of air- 


Nhickness ratios, Julius Rotta, Germany 


1296. Young, A. D., and Booth, T. B., The profile drag of 
‘awed wings of infinite span, Coll. Aero. Cranfield Rep. 38, 15 pp., 
1950, 


i epee ° ‘ ‘ 
‘“ approximate procedure for calculating the drag of infinite 


“d Wings is presented. The spanwise (parallel to leading 


aty 


“ Doundary-laver component is assumed to have the same 
“ape as that for two-dimensional flow with zero pressure 
ind to have the same thickness as the local chordwise 
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(perpendicular to leading edge) boundary-laver component. The 
single set of boundary-laver component measurements presented 
appear to substantiate the former but not the latter assumption 
As is usual in the analysis of three-dimensional flows, any possible 
interaction between chordwise and spanwise turbulent velocity 
fluctuations is neglected so that simple sweep theory applies to 
the chordwise boundary-layer growth. These assumptions should 
permit simple and ressonable engineering estimates. 
Gerald E. Nitzberg, USA 


1297. Brown, W. D., and Holford, J. F., Porous properties of 
various materials for use in making parachutes, ero. Res. Coun. 
Curr. Papers, C. P. 24, 9 pp., Mar. 1949, published 1950. 

An investigation has been made into porous properties of pape! 
perforated with round holes, and ribbon meshes with square inter- 
spaces. It has been established that the relationship between 
porosity and porous area is almost linear for all materials. An 
approximately straight-line law exists between the logarithm of 
porosity and the logarithm of pressure difference across sample 
being tested, whether that sample is a woven fabric or a ribbon 
mesh. The value of index x in expression v « p‘* is lower for a 
ribbon mesh than for a woven fabric. Woven fabries of natural 
fibers have a higher index value than woven fabries of artificial 


fibers. From authors’ summary 


1298. Andersson, Bengt, Theoretical studies of hydroplanes 
(in Swedish), Roy. Inst. Techn. Stockholm, 76 pp., 1950. 

Connection between a vessel’s form and the pressure on sur- 
rounding water is theoretically treated. Main purpose is to find 
motion of the water and elevation of the surface around flat snd 
speedy vessels. In main part of paper, Froude’s number is sup- 
posed to be very great, i.e., influence of gravity and buoyancy are 
supposed to be very small. Then, a thin sheet of water is thrown 
out in free jets (the spray) ahead and to the sides of vessel. To 
make this clear, author gives an exact solution of problem for an 
infinitely long plate moving on water’s surface in a direction per- 
pendicular to length-direction of plate. 
a barring trin, to catch momentum of spray, 
sistunce against vessel’s motion. 

Having thus shown that the spray does not influence elevation 
of the water surface appreciably, author leaves the spray out of 
question. This simplification introduces other difficulties, viz., 
that the pressure turns out infinite at the fore edge of the wet sur- 
face of the planing hull. These infinities must fulfill certain con- 
ditions, which are found through a careful analvsis. 

At a given pressure on the wet surface of hull, the motion of 


Author suggests a device, 
thus reducing re- 


water and elevation of the water surface is calculated by the aid of 
a Carleman’s singular integral equation. The solution is carried 
through to the end in a special case. Instructions are given on 
how to perform the calculations for a planing hull with almost flat 
underside. O. H. Flaxen, Sweden 


1299. Dannenberg, R. E., Measurements of section charac- 
teristics of a 45° swept wing spanning a rectangular low-speed 
wind tunnel as affected by the tunnel walls, Nu/. adv. Como. 
Aero. tech. Note 2160, 42 pp., Aug. 1950. 

Two constant-chord wings, one unswept and the other swept 
45°, that completely spanned a closed 7 * 10-ft wind tunnel, were 
investigated by pressure distribution and wake measurements, 
and tuft observations. Sections perpendicular to leading edge 
were the NACA 63,-012. Angle of attuek was varied from 0° to 
the stall for the unswept wing and from 0° to 12? for the swept 
wing. Equations are also presented for calculation of tunnel wall 
corrections for the swept wing. 

tesults indicate that pressure distribution and lift characteri=- 
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tics over the central half of swept wing could be obtained with 
good accuracy from those of unswept wing by means of simple 
sweep theory. Small discrepancies were noted, however, in the 


drag and moment characteristics. John R. Spreiter, USA 


1300. Spence, A., Effect of propeller thrust on downwash and 
velocity at tailplane. Data from low speed tunnel tests, Aero. 
Res. Coun. Curr. Papers, C. P. 21, 7 pp., Aug. 1947, published 
1950. 

Results of low-speed wind-tunnel model tests on longitudinal 
stability of five models have been analyzed to give effects of pro- 
peller thrust on angle of downwash and velocity at tailplane. Re- 
sults give an indication of the magnitude of the effects and show 
some of the more important variables. 

From author's summary 


1301. Marx, A. J., An approximate method for the determina- 
tion of the elevator deflections required for landing an aeroplane 
and of the extreme forward position of the center of gravity which 
is admissable in view of the landing characteristics, Vat. Lucht- 
Lab. Amsterdam Rap. V 1286, V19-V51, 1947. 

Calculation of landing procedure (transition from steady glide 
to touchdown) is based on the three equations of longitudinal 
motion containing four variables, viz., speed, flight-path angle, 
angle of attack, and elevator deflection. In order to calculate 
the last one as a function of time during the nonstationary 
motion, a suitable relation between angle of attack and “‘relative’”’ 
time (time in sec time ft, required for flare out) is adopted. A 
similar function is established for the flight-path angle, the rela- 
tion now containing a parameter p, which is introduced to adjust 
fight-path variation to chosen angle of attack variation. Then 
ta, p, and the elevator deflection (as a function of time) ean be de- 
When elevator trim curves 
of the airplane are available for a few c.g. positions, the most for- 


termined from equations of motion. 


ward ¢.g. position which can be tolerated is easily derived. It is 
shown how ground effect can be taken into account. 

Although extent of calculations looks rather large, method can 
be applied in a reasonable time since the included auxiliary graphs 


facilitate computations. J. Buhrman, Holland 


1302. Johnson, Harold S., and Haherman, John R., Wind- 
tunnel investigation at low speed of an unswept untapered semi- 
span wing of aspect ratio 3.13 equipped with various 25-percent- 
chord plain flaps, Vat. adv. Comm. Aero. tech. Note 2080, 27 pp., 
Apr. 1950. 

Report presents the low-speed aerodynamic characteristics of 
an unswept untapered wing of NACA 64A010 section and aspect 
ratio 3.13 equipped with 25-per cent-chord unsealed plain flaps 
(deflected up to 60°) having various spans and spanwise loca- 
tions. In general, changes in angle of attack, flap deflection, or 
flap spanwise location were found to produce trends in character 
istics that were similar to, but of different magnitude from, those 
for unswept wings of higher aspect ratio. 

Harvard Lomax, USA 


1303. Smith, Hamilton A., and Schaefer, Raymond F., Aero- 
dynamic characteristics at Reynolds numbers of 3.0 « 10° and 
6.0 < 10° of three airfoil sections formed by cutting off various 
amounts from the rear portion of the NACA 0012 airfoil section, 
Nat. adv. Comm. Aero. tech. Note 2074, 18 pp., Apr. 1950. 

Wind-tunnel tests of sections formed by removing 1.5, 4.0, and 
Resulting airfoils may be useful be- 
Maximum 


12.57 of original airtoil. 
cause of structural or control surface characteristics. 
litt coefficient changed less by cut-offs than by leading edge rough- 
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ness. Drag coefficient increased; aerodynamic center moy, 


rearward. H. Reese Ivey, UsA 


1304. Matheny, Cloyce E., Maximum pitching angy),: 
accelerations of airplanes measured in flight, Nat. ady, (, 
Aero. tech. Note 2103, 19 pp., May 1950. 

Author derives simple empirical formulas relating gross weg). 
and load factor to maximum pitching angular accelergtip) 
Work is based on compilation of flight test data of convention 


airplanes at Mach numbers below 0.8. A. Petroff, US4 


1305. Taylor, J. Lockwood, Lift correction for finite chord. 
Aircr. Engng. 22, 4, p. 174, June 1950. 

An approximate correction for effect of finite aspect ratio 4 o; 
lift curve slope is obtained from an analysis of the potential equs- 
tion for a finite rectangular wing with uniform chordwise lift djs. 
tribution by considering a mean value for loss of lift as compare: 
to the two-dimensional case. 

Reviewer notes that a simpler correction, which is even bett: 
for small aspect ratios, has been derived by N. Scholz (/. « 
Set. 16, p. 638, Oct. 1949) for the lift curve slope of elliptical pla: 
forms as 


Qmr((1 + 4/42)? + (2/A)]7 


Scholz’s equation has the correct limiting value for either large o: 
small A of any plan form. IX. V. Laitone, USA 


1306. Mair, W. A., Research on high speed aerodynamics a: 
the royal aircraft establishment from 1942 to 1945, Aero. Ke: 
Coun. R. & M. 2222, 155 pp., 1950. 


Aeroelasticity (Flutter, Divergence, etc.) 
(See also Revs. 1019, 1325) 


1307. Smith, F., The electronic simulator for the solution of 
flutter and vibration problems, Aero. Res. Coun. Curr. Paves, 
C. P. 26, 10 pp., Oct. 1949, published 1950. 

Author discusses the basic computing properties of various 
elements of an electronic analog of flutter and vibration problems 
A circuit diagram showing a combination of these elements | 
simulating a one-degree-of-freedom flutter equation is give! 
block diagram for solving a six-degree of freedom case is 
shown. The R.A.E. has started work on the design of such 4 =!\- 
degree-of-freedom simulator, and in the meantime a two-degre’ 
freedom prototype is being made. 

The flutter equations presented in paper are of the form 


An#, + (Biyo + Dye) + (Civ? + By jay + Ayfeo + + 1 = 


where > is airspeed and A, B, C, D, E, are constants. Author re- 
marks that this is customary practice in England, but tails ' 
stute that this implies no change in Theodorsen’s C(k) func! 


Walt Targoff, U>4 


with reduced speed. 


1308. Schindler, A., Essay on justification of a dynamic deter 
mination of frequencies and associated characteristic functions © 
an airplane and of a calculation of the corresponding generalized 
masses (in French), Rech. aéro. Paris, no. 15, 15-18, M ied 
1950. 

Paper concerns basic theory underlying the excitation of 1 


yr! 


modes by means of multiple shakers of electrodynamic ‘vP' 
formula is presented for the generalized mass associates 
normal mode, utilizing only vibration test data and not req li’ 
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irermination of weight distribution. Details of testing tech- 
je and equipment design are not discussed, 
M. J. Turner, USA 


1309. Barmby, J. G., Cunningham, H. J., and Garrick, I. E., 
Study of effects of sweep on the flutter of cantilever wings, Nat. 
Comm. Aero. tech. Note 2121, 74 pp., June 1950. 
Paper presents results of many systematic wind-tunnel tests to 
is variations InN mass parameters, tip shape, aspect ratio, 
\fach number (up to 0.85), ete. Although precise separation of 
iyidual effects was not achieved, data show order of magni- 
je of some combined effects and should prove useful to workers 
-yis field. All tests were limited to cantilever models. Theo- 
“eal method is presented which takes sweep into account but 
ws not treat aspect ratio or compressibility. Check of theory 
ng only first bending and torsion uncoupled modes shows 
‘hod satisfactorily predicts main effects of sweep at least for 
rly uniform eantilever wings of moderate length to chord 
sand Mach numbers up to 0.8. Need for additional theo- 
‘| and experimental studies is indicated. B. Smilg, USA 


1310. Huckel, Vera, and Durling, Barbara J., Tables of wing- 
aleron coefficients of oscillating air forces for two-dimensional 
sugersonic flow, Nat. adv. Comm. Aero. tech. Note 2055, 73 pp., 

wr, 1950. 

Paper contains an extensive tabulation of oscillating air forces 

vings with flaps in two-dimensional supersonic flow. These 

wificients are listed for Mach numbers of 10/9, 5/4, 10/7, 5/3, 2, 

(5/2; for ratios of flap chord to wing chord of 0.1 to 0.9 at 0.1 

rval; and for frequency parameters (@) from 0.02 to 20.0 at 

us intervals. Reviewer believes that numerical values in 
x tables may be made more uniform if they are multiplied by 
being the reduced frequency. C. C. Wan, USA 


1311. Weber, R., Tables of unsteady aerodynamic coefficients 
‘or two-dimensional supersonic flow. III. Graphical represen- 
tation of unsteady aerodynamic coefficients and tables of Kiissner- 
Jordan (in French), Off. nat. Etud. Rech. aéro. Rep., publ. 41, 134 

. Dec. 1950. 

se AMR 4, Rev. 809. 


Propellers, Fans, Turbines, Pumps, etc. 
(See also Revs. 1220, 1279, 1330, 1362) 


(312. Richard, G. C., Definitions of the principle of the helico- 
plane (in French), Rech. Aéro., no. 15, 3-7, May-June 1950. 
\uthor believes that he has an original solution to problem of 
viding an aireraft to combine the qualities of airplane and 
opter. This solution, first proposed some twenty years ago, 
‘led the “helicoplane” and comprises one or more rotors with 
ixes nearly horizontal and with blades undergoing a cyclic- 


i change, 


Photographs are given of a model rotor on a test 
‘and reference is made to wind-tunnel tests, although no per- 
ance graphs or data are included. 
‘is pointed out as a remarkable fact that the lift of a propeller 
1 operating with its axis at a small positive angle to the hori- 
‘al will be many times the product of the thrust and the sine 
‘te angle; but this is a phenomenon which is analyzed in 
‘“wrally available reports, such as Ribner’s [NACA Rep. 819, 
),on the side toree of a propeller. Author is very sketehy in 
“4iscussion of parallel work done in other countries on the prob- 
' designing a vertically rising airplane and gives no refer- 
*to articles published outside France. 
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Great claims are made for the helicoplane, including the possi- 
bility of vertical flight (and this without necessarily tilting the 


rotor axis from the horizontal), but article does not seem to prove 


all the claims. W.C. Johnson, Jr., USA 


1313. Legras, J., The optimum helicoplane (in French), Rech. 
Aéro., no. 15, 9-14, May-June 1950. 


The helicoplane is a propeller whose blade angle varies periodi- 


cally, so that, in addition to the usual thrust and torque, a force in 


the plane of the propeller may be produced. Let this force be 


decomposed with respect to a fixed set of axes into components 
ealled lift and side force. 
one for which the induced power loss (as usually defined for pro- 


pellers) is minimum for given lift and torque. This problem is 


attacked here by more or less conventional methods involving 


helicoidal trailing vortex sheets, and a few results are obtained. 


W. R. Sears, USA 


1314. Markov, N. M., On the spatial flow in consecutively 
situated guiding and rotating turbine grids (in Russian), Dokladi 
Akad. Nauk SSSR 71, 2, 245-248, Mar. 1950. 

This short note indicates the derivation of an equation neces- 


sary for analvsis of radial flow of water in water wheels and for 


calculation of the boundary laver. 


firms the possibility of deviation of flow not only toward tip of 


blades but also toward their roots. L. M. Tichvinskyv, USA 
1315. Stanitz, John D., Two-dimensional compressible flow 


in turbomachines with conic flow surfaces, Val. adv. Com 
Aero. Rep. 935, 25 pp. 1949. 


Application of the “relaxtion method” of Southwell to the 
determination of compressible flow in turbomachines on hypothe- 
sis that stream surfaces of flow are right circular cones with axes 


coincidental with that of machine. 


the method, author makes use of a conformal transformation 
with which flow surface is represented in a plane, so that blades of 
arbitrary shape become thin, straight, and parallel in transformed 


plane. 


centrifugal compressor, presuming both a compressible fluid and 


an incompressible fluid. 
sibilitv effect upon streamline configuration, 
Carlo Ferrari, Italy 


1316. Wu, Chung-Hua, and Wolfenstein, Lincoln, Application 
of radial-equilibrium condition to axial-flow compressor and tur- 


bine design, Nat. adv. Comm. Aero. Rep. 955, 30 pp., 1950. 
See AMR 2, Rev. 920. 


1317. 


pressors, Nat. adv. Comm. Aero. tech. Note 2068, 33 pp., Apr. 
1950. 


An analysis is made for multistage axial flow compressors de- 
signed on basis of approximately symmetrical velocity diagrams 


at all radii, constant total enthalpy along the radius, a maximum 


Mach number of 0.8 for all stages, and a preseribed empirical turn- 
Analysis covers inlet hub-tip-radius ratios of 0.6, 


ing limitation. 
0.5, and 0.4, for practical range of specific mass flows for each, and 


the number of stages sufficient to give an exit hub-tip ratio of 
Method of calculation is essentially based on 


approximately 0.9. 
the simplified radial-equilibrium calculation of NACA Rep. 955 
(see AMR 2, Rev. 920). 

For any given inlet hub-tip radius ratio the design rotor speed 
and the pressure ratio per stage decreases with increasing mass 


Author calls an optimum helicoplane 


Analysis of equations con- 


For an easier application of 


Results are reported of calculations in the case of a 


Comparison reveals a large compres- 


Wu, Chung-Hua, Sinnette, John T., Jr., and Forrette, 
Robert E., Theoretical effect of inlet hub-tip-radius ratio and de- 
sign specific mass flow on design performance of axial-flow com- 
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flow per unit frontal area. The maximum pressure ratio and 
rotor speed decreases with decreasing inlet hub-tip-radius ratio. 
The specific power input per stage is fairly constant over the prac- 
tical range of mass flows and varies only slightly with inlet hub- 
tip-radius ratio. The analysis is particularly helpful in evaluat- 
ing axial-flow compressor designs, within the given limitations, for 
either maximum mass flow with minimum frontal area or mini- 
mum number of stages. H. E. Sheets, USA 

1318. Finger, Harold B., Method of experimentally determin- 
ing radial distributions of velocity through axial-flow compressor, 
Nat. adv. Comm. Aero. tech. Note 2059, 25 pp., Apr. 1950. 

A method is presented for determining velocity distributions 
downstream of any compressor blade row if the outlet total 
temperatures, total pressures, and relative flow angles are known, 
Method has been applied to determination of velocities and pres- 
sures in a 10-stage compressor and has indicated good agreement 
with measured wall-static pressures. 

From author’s summary by H. E. Sheets, USA 


1319. Bammert, K., and Klaukens, H., Hub dead water be- 
hind the guide wheels of axial flow machines (in German), /ngen.- 
Arch. 17, 367-390, 1949. 

Fluid motion in a duct limited by two coaxial evlinders is 
studied, having given a preliminary torsion to the fluid through 
fixed wheels. Hypotheses: permanent motion, axial symmetry, 
ideal incompressible fluid. Through the wheels the motion is 
assumed to be isoenergetic, over eylindrical stream surtaces. 
Behind them this assumption is no longer valid, because of pres- 
Radius of that 
region is found as a function of the ratio: pressure /(mass flow )?, 
and the ratio of the peripheral to axial velocity, in both cases, of 
free-vortex flow and of straight blades. Minimal Rnup/Rtip ratios 
to prevent any dead water formation are determined (in all cases 
the result is less than 0.6); motion in duct and at its exit is studied 
Theoretical and experimental results are compared. 

Gino Moretti, Argentina 


ence (eventual) of a hub region of dead water. 


in detail. 


1320. Erwin, John R., and Emery, James C., Effect of tunnel 
configuration and testing technique on cascade performance, 
Nat. adv. Comm. Aero. tech. Note 2028, 55 pp., Feb. 1950. 

Investigation to determine influence of aspect ratio, boundary- 
layer control on walls, Reynolds number, and tunnel end-wall 
conditions upon performance of airfoils in cascade at low speeds. 
Two-dimensional flow was not realized for any compressor cas- 
cade configuration with solid walls, and large discrepancies in re- 
sults were noted, casting doubt upon results of other investiga- 
tors, e.g. [NACA A.C.R. LSFO7a, 1945, and NACA T.N. 1271, 
1947 |. 
boundary lavers on side walls with flow over cascade airfoils. No 
Careful control of 
boundary laver by means of slots and porous surfaces led to re- 


Discrepancies attributed to interference and interaction of 
similar difficulties found for turbine cascades. 


sults satisfying two-dimensional flow criteria. 


J. M. Wild, USA 


1321. Hutton,S. P., Thin aerofoil theory and the application of 
analogous methods to the design of Kapian turbine blades, and 
discussion, Proc. Inst. mech. Eng. Hiydraul. Group (W.E.B. no. 
o7), 163, 81-97, 1950. 

Basic problem, reviewed in elementary fashion, is design of cas- 


cade airtoils with low, reasonably constant, or prescribed perturba- 
tion velocities for minimization of cavitation effects with high 
lift. Author advocates using recent methods of designing cas- 
cade airfoils with prescribed velocity distribution, though, admit- 
tedly, velocity distribution to be designed into actual machine for 
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high performance is unknown. He argues that considers}, 
gains could be made in turbine performance by such method. 
blade design. 

In discussions and communications which follow paper, jssy, 
taken with author for some of his conclusions; general then, 
this section (with which reviewer agrees) is that it is doubr{y! ; 
author’s statements, obtained from two-dimensional perf ‘ 
fluid and single operating point considerations, have many jm. 
diate applications in the design of turbomachines,. — It is felt : 
performance of “‘conventional” blades would be compara}. 
under actual operating conditions, with that of the author. 
“ideal” shapes. B. Augenstein, US4 


1322. Shames, Harold, Himmel, Seymour C., and Blivas, 
Darnold, Frequency response of positive-displacement variabje. 
stroke fuel pump, -Vat. adv. Comm. Aero. tech. Note 2109, 32 yy 
June 1950. 

One type of investigation of transient operation of jet poy: 
plants for airplanes involves a knowledge of frequency respois 
characteristics of fuel pumps. Response characteristics 
sinusoidal excitation are reported for one wobble plate type puny 
where outlet fuel pressure is a linear function of control oil pres 
sure produced by a hydraulic sine wave generator of varia) 
amplitude, frequency (0 to 10 eycles per sec) and system pr 
sure. The pump approximated a first-order lag system with ‘i 
constant about 0.04 sec. 
tude and fuel flow rates but varies with pump speed (time 
stant decreased as speed increased). Pump lag is small compare! 
to lag of present jet engines. Curves of significant pump p: 
formance items are included. 


Response is independent of input amp) 


Richard G. Folsom, USA 


1323. Lundin, Bruce T., Theoretical analysis of various thrust- 
augmentation cycles for turbojet engines, Vat. adv. Com 
tech. Note 2083, 52 pp., May 1950. 

The results of analytical studies of tail-pipe burning, 
injection and bleed-off methods of thrust augmentation ar 
sented which provide an insight into the operating characteris 
and summarize the performance that may be obtained, ' 
applied to a typical turbojet engine. 

To obtain a high thrust augmentation and to minimize th: 
during nonburning, the pressure losses (velocities) in the tail py 
equipped with afterburners should be low. Thrust-augment«’! 
ratios are about 1.5 at Mach number 0, and 3.0 at Mach nun!» 
2.0. Specific fuel consumption figures are about 2.5. 

Water injection is considered both for injection into the 
With air at th 
compression outlet saturated (injection into the inlet), 
thrust-augmentation ratio varies from 1.4 at Mach numbe! 
2.6 at Mach number 2.0. Specific liquid consumption is 20" 
3.0 at Mach number 0 and at sea level. It increases rapidly 
Mach number. Water injection into the combustion chant 
shows augmentation ratios that are slightly less than tho- 
Specific liquid consump 


pressor inlet and into the combustion chambers. 


+ 


injection into the compressor inlet, 
are roughly 2 times as great. 
Thrust augmentation by means of bleed-off is the high«*! 
three methods (2.3 at Mach number Q).  Specifie liquid eon-! 
J. G. Slotboom, I land 


tion, however, is very high. 


1324. Feder, Melvin S., and Hood, Richard, Analysis ' 
control application of dynamic characteristics of turbojet engi 
with tail-pipes burning, Vat. adv. Comm. Avro. tech. \ole 2% 
39 pp., Sept. 1950. 

Dynamic behavior of a turbojet engine with tail-pipe 2!" 
is studied to aid in synthesis of the engine control system. ~1#"" 





1325. 
aeropla: 
19 











Ors 


gine 


y1N3 


, 





waRCH 1951 


»sidered to be a linear system in which incremental changes 

» steady-state operating conditions are considered and general 
.-qnsfer functions for this engine configuration are derived. The 
,yinant dynamic characteristics of this engine, determined from 
-oqdy-state engine data and one transient relation, can be used in 
.qsie control design. 

\pplication of analysis to scheduled controls results in a rela- 
tween tail-pipe-burner fuel flow and exhaust-nozzle area 
, maintains constant engine speed and temperature over a 
-yjge of afterburner operation. A relation between engine fuel 
a,y and turbine outlet temperature which maintains constant 
ogine speed over a range of exhaust-nozzle areas is also pre- 
ved, For noninteraction controls, analysis yields the form of 
-;e control functions, and a solution for six out of a possible 
» required control functions in terms of steady-state engine 


Wilf 


4 


Simon Ostrach, USA 


1325. Russell, A. E., Some factors affecting large transport 
,eroplanes with turboprop engines, J. aero. Sci. 17, 2, 67-106, 
1950. 
\luin part of paper, the 13th Wright Brothers Lecture, con- 
ns itself with the technical problems that arise in design of large 
Janes. Subsidiary sections concern themselves with charac- 
stics of turboprop engines and aerodynamic operating effi- 
The high lights of paper may be tabulated as follows: 1, 
Turbojet and turboprop give equal performance at medium 
ges and divide the field otherwise for short and long ranges, 
Turboprop offers greater economy at higher 
-uising speed and higher altitude. It also has advantages with 
respect to noise, mechanical simplicity, reliability, and the lesser 
ner output restrictions of rotating over reciprocating machines. 
. Ina discussion of relative importance of engine parameters, 
- considered are: Compression ratio, peak temperature, 
wwressor efficieney, turbine efficieney, ratio of prop to jet 
ver, and engine scale. 3. Influence of following airplane 
rmance characteristics are explored: Cruise plan, initial 
git, ambient temperature, engine failure, wing design, and 
mower loading. Flight at constant potential rate of climb is the 
oimum of the four plans considered. Potential pay load as well 
# fuel load are approximately a fixed percentage of gross weight. 
\mbient temperatures have a greater effect on turboprops than 
iprocating engines, and it appears that cruise at constant 
lence is optimum from the standpoint of temperature effect. 
ie of a power unit is likened to temperature rise effect. No 
yiuum wing loading is apparent from standpoint of pay load 
‘ulrange pertormanece. Range is favorably affected by increas- 
Power loading is not a significant range or pay- 
4. New structural problems arise as a result 
Normal mode analysis appears to be most relia- 
Conventional methods of attack, that is calculation, 
‘nulation, and full seale tests are to be used. Method of ealcula- 
‘sa trial and error iteration. Automatic computing machines 
le more detailed study. As in the calculations, model simu- 
‘ou complications increase out of direct proportion to informa- 
“sought. Thus, detail model method is not suitable for rou- 
‘ne design analysis. In resonance full scale tests support of the 
“otype is critical. Of the several methods of indicating or 
‘ording measurements, it appears that continuous multi- 
“snnel film recording is optimum for accuracy and detail. Flight 
“sung is practical only for the lower vibration modes and has the 
“wantages of actual flight loading. On the question of structural 
“namie response, it is found in practice that dynamic loadings 
“*stuall for high frequency modes. 5. Gust loads are affected 
“several time lags in coupled aerodynamic and structural re- 
“oases. One must either fall back on experience to allow for 


espectively. 


lig aspect ratio. 
i parameter. 


large scale, 
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these effects or make estimates from test data taken under condi- 
tions which greatly reduce coupled effects. For large airplanes 
importance of gusts diminishes with increasing cruising speed. 
Gust dynamic wing loading reaches a maximum (presently at 250 
to 300 mph) and then sharply decreases with increasing speed. 
This speed maximum decreases with increasing airplane size, and 
gust loadings increase with increase in altitude. Gust alleviation 
through wing flexure and aileron control are described. Both 
present flutter hazard, but latter shows by far the greater promise 
of freedom from flutter. 6. On flutter questions, model testing 
is suitable only to obtain basic flutter data. Calculations must do 
the rest and here the analog and digital computing machines are of 
great value. A wing flexure-torsion analysis is discussed to show 
how optimum wing loadings from the standpoint of wind weight 
may be estimated. 7. A progressive attack is made on wing- 
layout problem which goes successively from the general intuitive 
know-how study to detailed fabrication and weighing of compo- 
nents. Significant points here are: (a) Without gust alleviation, 
wing loading does not influence pay load and is selected by other 
factors, such as take-off run, and flying with disabled engines; 
(b) with gust alleviation, moderate wing loading gives higher pay 


loads; (¢) aspect ratios in excess of twelve to fifteen are profitable 
goals. 8. On fuselage design, single deck is optimum for long 


range while double deck is optimum for high load, short range 
condition, and also for volumetric pay loads. 9. 
gears of wheel groups reduce substantially runway loading with- 
out increase in weight cost, and thus larger planes do not need 
specially constructed runways at prohibitive cost. 

M. G. Scherberg, USA 


Landing 


Flow and Flight Test Techniques 


(See also Revs. 1243, 1259, 1286, 1294, 1299, 1302, 1309, 1320, 
1365, 1376) 


1326. Zalovcik, John A., A method of calibrating airspeed 
installations on airplanes at transonic and supersonic speeds by 
use of accelerometer and attitude-angle measurements, Vil. a/v. 
Comm. Aero. tech. Note 2099, 44 pp., May 1950. 

A method is described for calibrating airspeed installations on 
airplanes at transonic and supersonic speeds in vertical plane 
maneuvers. Measurements of normal and longitudinal accelera- 
tions and attitude angle are used. Method involves starting or 
ending a calibration run near level flight at a speed for which sir- 
speed calibration is known and for which free-stream static pres- 
sure may be determined. Integration of the vertical acceleration 
computed from normal and longitudinal accelerations and the 
attitude angle determines the change in altitude which, when 
combined with the temperature measurements, gives the change 
in static pressure from the start or end of the calibration run and 
hence the variation of free-stream static pressure during the cali- 
bration run. The static-pressure error is then obtained at any 
instant during the calibration run by subtracting the free-steam 
static pressure from the indicated static pressure. In this 
method the required instrumentation is carried within the airplane. 
A study of the effect of various sources of error indicated that 
the required quantities can be measured accurately enough to 
insure a satisfactory calibration. 

From author’s concluding remarks by Byron E. Short, USA 


1327. Zalovcik, John A., A radar method of calibrating air- 
speed installations on airplanes in maneuvers at high altitudes 
and at transonic and supersonic speeds, Nat. adv. Comm. Aero. 
Rep. 985, 7 pp., 1950. 

See AMR 3, Rev. 1573. 
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1328. Bidwell, Jerold M., Analysis of an induction blowdown 
supersonic tunnel, Vat. adv. Comm. Aero. tech. Note 2040, 28 pp., 
Apr. 1950. 

tunning time of one type of induction blowdown supersonic 
tunnel is studied on the basis of certain assumptions regarding 
flow conditions and pressure losses. Calculations are carried out 
for test-section Mach numbers from 1 to 2 and reservoir pressures 
from 2 to4 atm, though the basic equations are of general valid- 
itv. Charts are presented showing area and static pressure (or 
stagnation temperature) which the inducing Jet must have to 
produce maximum running time when size and conditions of 
reservoir and test section are specified. 

Results indicate that, with optimum inducing jet, running time 
of a tunnel having «a given srea of test section and given initial 
conditions in reservoir increases with increasing test-section Mach 
number until the Mach number reaches 1.35, after which the 
running time decreases rapidly. Comparison of induction tunnel 
with a direct-discharge tunnel of equal size shows that, over most 
of the specified range of Mach numbers and reservoir pressures, 
the induction tunnel provides much the greater running time. 
Comparison of induction tunnel with a direct-discharge tunnel of 
different test-section area but equal running time shows that 
induction tunnel then provides the greater Reynolds number. 

Walter G. Vincenti, USA 


1329. Tournier, M., On the utilization of high frequency cur- 
rent for heating of hot wire anemometers (in French), Rech. 
Aéro. no. 15, 19-25, May-June 1950. 

A hot-wire anemometer for flat response from zero to 3000 cps 
frequency is described, the filament of which is heated by a cur- 
rent of high frequency of the order of 100 ke. The filament, 
placed in a Wheatstone bridge, is kept at nearly constant tem- 
perature by an amplifier and current regulator controlled from the 
unbalance of the bridge. Automatic stabilization of the equilib- 
rium of the bridge is achieved since cooling of filament will 
unbalance the bridge, and this in turn will increase heating cur- 
rent, thereby reestablishing nearly the original filament tempera- 
ture. 

A tuned input circuit placed in series with bridge ahead of the 
first amplifier tube will increase signal of bridge approximately 50 
times, without increasing random noise so that the noise-to-signal 
ratio of instrument is reduced to 1/59 as compared with direct 
input. This enhances the accuracy of investigations of phe- 
nomena of turbulence of low intensity. 

Gains of amplifier tubes at high frequency of 1000 may readily 
be obtained as compared with 200 at low frequencies, hence an 
over-all gain of 50,000 per stage is possible. An auxiliary correc- 
tive amplifier stage is devised by which attenuation is sup- 
pressed as a function of the modulation frequency to increase 
accuracy of measurement of upper range of frequency spectrum 
of turbulence. 

The spectrum of turbulence may be analyzed directly, without 
the necessity of measurements of time correlations, by a circuit 
consisting of a frequency-changer stage, detector, and a highly 
selective band filter, using as a standard reference a quartz 
crystal oscillator. 

To determine spatial correlation coefficients, two distinct hot- 
wire filaments heated by high frequency currents of equal or dif- 
ferent frequency are used, the signal from which, after detection, 
is impressed upon circuit elements which yield mean values of the 
required products of instantaneous values. The high frequency 
carrier principle employed conserves the low frequency compo- 
nents of the spectrum and permits the measurement of permanent 
J. R. Weske, USA 


changes of velocity. 





APPLIED MECHANICS REViEWs 


1330. Koenig, R. J., and Cesaro, Richard S., Investigation 9; 
spark-over voltage-density relation for gas-temperature Sensing, 
Nat. adv. Comm. Aero. tech. Note 2090, 27 pp., May 1950. 

Some literature about the spark-over voltage-density relatio, 
reviewed (in formula 4, Z and 7 must be changed) and measy).. 
ments of this relation in air for several gap spacings and ; 
effects of electrode-surface finish, gas velocity, and of a sty: 
pressure tap in one of the electrodes are reported. From pps. 
sure and density, temperature of the gas is known. Develop, 
temperature-sensing probe can be used, e.g., in a gas-turbiy, 
engine. H. Wijker, Holland 


1331. Neihouse, Anshal I., and Pepoon, Philip W., Dynamic 
similitude between a model and a full scale body for model inves. 
tigation at full-scale Mach number, Nat. adv. Comm. Aero, ti) 
Note 2062, 8 pp., Mar. 1950. 

Report presents an analysis and a set of formulas for trans 
ing data from dynamic flight tests at full-scale Mach number o; 
scaled-down model, representing some configuration such as 
aircraft, pilot escape capsule bomb, etc., to corresponding perfor 
ance data of a full scale unit. Effect of the gravity fore 
compromised for this type of simulation, but authors state thy 
error is relatively small for short time durations of flight. \ 
data are exhibited to indicate a quantitative measure of this err) 

M. G. Scherberg, USA 


1332. Burwell, Robert L., Jr., Metlay, Max, and Pfohl, 
Frank W., The measurement of rates of flow of gases by wet ts 
meters, Rev. sci. Instrum. 21, 8, 6b81-O82, Aug. 1950. 

Rates of flow of gases may be measured to an accuracy of ber’ 
than 0.1°% with properly modified and operated wet test meters 
The period of single rotation is measured by an electric stop clo 
Instrument is not an absolute one but must be calibrated by 
meter prover. Within ratli 
wide limits the calibration is independent of flow rate. Ins! 
ment may be used for direct measurement or for calibrating ot! 
From authors’ summar\ 


A suitable prover is described. 


tvpes of flowmeters. 


1333. Scherer, Michel, Wind-tunnel measurements of aero- 
dynamic derivatives of an aircraft model by the method of analy- 
sis of displacements (in French), (. R. Acad. Sci. Paris 230, 2 
2260-2262, June 26, 1950. 

The supporting system for the model is arranged to give = 
degrees of freedom, so that displacements in any one of thes: 
be measured independently of the others. Model is restrained! 
springs of known stiffness. An oscillating force or coupli 
applied and resulting displacements in one or more degrees 
freedom are recorded on oscillographs. If model is mad 
derivatives can be calculated from recorded displacemen's 
Some numerical values obtained by this method on one mode! «" 
given. Apparatus and methods are not described in detail 

W. A. Mair, England 


1334. Taylor, Marion K., A balsa-dust technique for air-flo¥ 
visualization and its application to flow through model helicopte: 
rotors in static thrust, Vat. adv. Comm. Aero. tech. Note 2220, +: 
pp., Nov. 1950. 

A method for air-flow visualization by finely divided partic 
of balsa wood introduced into the air is described. Photogrs)'* 
show its application on coaxial and biaxial model helicopter ''° 
operating in static thrust in both steady-state and transient-flo 
conditions. 

Though good results are obtained, the application of a num” 
of hot-wire oil vaporizers, as developed by the Aeronautic! Re- 





MAR 


13: 
preta 


bility ¢ 
temper 
sphere 


i 








IEWS 


ion of 
nSing, 


HO 


ASU. 


neters 


CL 


d by 


1} 


ed 
upl 
Tees 
aude 
tabilin 
merits 
del a 
ail. 
y]an i 


air-flow 
licopter 
220), 47 


yarticies 
ograplis 
r rotors 


nt-flo 


number 








ieal Re- 





waRCH 1951 


) Institute of Holland for wind-tunnel tests and as used for 
«tigation of model helicopter rotors, seems to have some ad- 
-ages, @.g., better separation of streamlines, clearer pictures 

> the flow pattern easy to analyze, cleaner operation especially 
ysed cireuit wind tunnels, and controllability of amount and 


.nsity of smoke threads. T. V. Oosterom, Holland 


1335. Kane, E. D., and Maslach, G. J., Impact-pressure inter- 
setation in a rarefied gas at supersonic speeds, Nat. adv. Comm. 
‘\,-o. tech. Note 2210, 37 pp., Oct. 1950. 

\ythors used source-shaped impact tubes and conical static 
. to determine the flow Mach number of a rarefied gas in a 
~onie tunnel in order to check the validity of the Ravleigh 

-yt-tube equation. 

Comparative results indicate that impact pressure for a given 
stream Mach number and static pressure as determined from 
Pavleigh relation vield an impact pressure which is lower than 
yeasured value. A boundary-laver theory and kinetic theory 

Jysis for the impact pressure tube are also reviewed. 

Present work is a first step in applying the impact tube for flow 
surements in wind tunnels producing rarefied gas flows. The 

yact tube will become more useful when it can be checked 

sta primary standard for determining the Mach number of 

Irving I. Glass, Canada 


fied gas. 


Thermodynamics 
(See also Revs. 1241, 1263, 1324, 1353, 1367) 


1336. Goff, J. A., and Gratch, Serge, Zero-pressure thermo- 
jynamic properties of carbon monoxide and nitrogen, 7'rans. 
Soc. mech. Engrs. 72, 6, 741-749, Aug. 1950. 
fables are represented of principal thermodynamic properties of 
and No along the zero-pressure isobar in range 100 to 5000 deg 
at intervals indicated by the number in brackets as follows: 
) 5) 130 [10] 240 (20) 500 [50] 1000 {100} 2000 [200] 5000. 
dea have been computed by method of quantum statistical 
nanies in the University of Pennsylvania Thermodynamics 
veurch Laboratory. It is believed that tables given should 
rede all previous ones. Calculated values are in satisfactory 


ovement with those obtained from calorimetric and acoustic 
ity Measurements. Kk. W. Taconis, Holland 


1337. MacCormack, K. E., and Schneider, W. G., Compressi- 
dility of gases at high temperatures. IV. Carbon dioxide in the 
‘emperature range 0°-600° C, and pressures up to 50 atmo- 
spheres, J. chem. Phys. 18, 9, 1269-1272, Sept. 1950. 

the compressibility of carbon dioxide has been measured in the 

perature range 0-600 C, at pressures up to 50 atm, by a 

iod employing gas expansion. Data are presented for the 
coefficients of the series equation, PV (Amagat units) = 
~ BP + C,P?2 + DP! +... and values of PV (Amagat) at 
“gril values of pressure and temperature. 
From authors’ summary 


| 1338. MacCormack, K. E., and Schneider, W. G., Thermo- 
“namic properties of gaseous carbon dioxide at temperatures 
sta 0-600 C, and pressures up to 50 atmospheres, J. chem. Phis. 
4, 1273-1275, Sept. 1950. 

‘oupressibility data presented in a previous paper have been 
“1 in conjunction with spectroscopically determined zero-pres- 

‘pecifie heat data for COs, to calculate thermodynamic prop- 
“over the temperature range 0-600 C at pressures up to 50 
From authors’ summary 
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1339. Michels, A., Wassenaar, T., Zwietering, Th., and Smits, 
P., The vapour pressure of liquid carbon dioxide, /’hysica 16, 5, 
501-504, May 1950. 

Measurements were made from —56 C to +3 C, and data ean 
be expressed as logy? = —1353.202 7 8.142537 logio 7) + 
0.0062591567 + 2.461930, where 7? = pressure, atmospheres; 
T = temperature, Kk. 
ments at 0 C. 


Special attention was given to measure- 


R. ki. Trevbal, USA 


1340. Shorin, S. N., Role of radiation energy in combustion 
processes (in Russian), /zvestiya, no. 7, 995-1015, July 1950. 

By comparing distribution of radiation and of kinetic energies 
between carriers in an elemental volume, author shows that the 
high level energy photons have a relatively larger statistical 
Also, under 
corresponding conditions, probability. of photon activation of 


weight than gas molecules having same energy. 


combustible mixture can be considerably higher than probability 
This is due to radiation 
absorption of admixtures in combustible mixtures. 


of activation by collision of molecules. 


It is shown analytically that, during heating-up process of the 
combustible mixture before its ignition, major role is due to heat 
of reactions induced by photon activation in incoming combus- 
tible mixture. On basis of general energy equation, it is possible 
to show radiation behavior during combustion processes at vari- 
ous conditions. 

An equation is derived to determine the velocity of flame propa- 
gation by photon activation of molecules, which, by its charac- 
ter of variation of different parameters, fully corresponds to. 


available experimental material. L. M. Tichvinsky, USA 


1341. Turner, L. Richard, and Bogart, Donald, Constant- 
pressure combustion charts including effects of diluent addition, 
Nat. adv. Comm. Aero. Rep. 937, 24 pp., 1949. 

To aid in the calculation of thermodynamic data for jet engine 
cycles, a series of 15 graphs is presented from which the final 
temperature of constant pressure combustion of hydrocarbon 
fuels and the amount of fuel required to attain a given tempera- 
ture of combustion are obtained. These graphs are primarily de- 
signed to take into account the effect of adding combustible dilu- 
ents to the air of combustion. 

The following liquid diluents are considered: N»s, Os, COs, 
NH, and the aleohols (CH2), H2O where n = 0 (water), 1, 2, and 
3. Further parameters included in charts are: Moisture in air, 
incomplete combustion of diluent and fuel, air temperature, and 
reheating of combustion gases. 
is not taken into consideration. 


Dissociation of combustion gases 
k:ffeet of each of these parameters 
on combustion temperature and amount of fuel is expressed by a 
corresponding correction factor which is obtained from individual 
graphs or alignment charts, the use of which is illustrated by ex- 
amples. KE. F. Lype, USA 


1342. Povolny, John H., Bogdan, Louis J., and Chelko, Louis 
J., Cylinderhead temperatures and coolant heat rejection of a 
multicylinder liquid-cooled engine of 1650-cubic-inch displace- 
ment, Nat. adv. Comm. Aero. tech. Note 2069, 63 pp., Apr. 1950. 

The cooling characteristics of a 1650-cu in. liquid-cooled air- 
craft engine were measured by means of a bench test. 
arrangement is described. Plots of the cvlinder-head tempera- 
ture (measured between the exhaust valves) and coolant heat 
rejection as functions of the principal engine and coolant varia- 
bles are shown. 


lesting 


Both head temperature and coolant heat rejec- 
tion increase with charge flow, inlet manifold temperature, lean- 
ing of the fuel-air ratio from 0.115 to 0.067, exhaust pressure, and 
ignition timing in excess of 36 deg B.T.C. An increase in evlinder- 
head temperature with decreasing heat rejection results after 
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increasing the ethylene-glycol content of the coolant. All data 
were correlated by the NACA correlation method and compared 
with previous tests on a different engine. [Except for the points 
where boiling of the coolant occurred, agreement between both 


test series is good. E. Haenni, Switzerland 


1343. Clark, J. S., Combustion in aero gas turbines, Enginecer- 
ing 170, 4416, 230-232, Sept. 1950. 

A brief but comprehensive review is presented of the major 
combustor design features and factors affecting the choice of 
design. ‘The most successful design represents a compromise be- 
tween the ideals of high efficiency stability, simplicity, and relia- 
bility on the one hand, and low pressure loss, size, and weight on 
the other. Combustors are operating successfully with combus- 
tion times of 0.01 see, heat release rates of 5.4 Btu/(hr)({t*)(atm), 
und with pressure losses of only 3-5% of the combustor-inlet total 
pressure. 

The over-all process is complex and composed of various in- 
dividual processes, namely, fuel atomization, fuel vaporization, 
mixing of fuel and air, and combustion of the fuel. Each of these 
individual processes is briefly discussed from the standpoint of 
theory and the engineering techniques currently practiced. 

J. Howard Childs, USA 


1344. Manes, Milton, Hofer, L. J. E., and Weller, Sol, 
Classical thermodynamics and reaction rates close to equilibrium, 
J. chem. Phys. 18, 10, 1355-1361, Oct. 1950. 

Generally accepted concepts are used to show that, in general, 
the net reaction rate of a reversible reaction at a condition close 
to equilibrium is directly proportional to the change in value of 
the governing thermodynamic function per unit amount of reac- 
tion and, specifically, the net rate near an equilibrium under a 
constant total pressure is proportional to the Gibbs free energy 
change AF. By means of a further plausible assumption it is 
further deduced that the relationship is frequently shown by the 
expression r, — r,= —z7r;(AF/RT), where r,; and r, are the rates 
of the forward and backward reactions, AF, R, and 7’ have the 
usual meanings of free energy change, gas constant, and absolute 
temperature, and z is an experimentally determined constant. 
Such relationships are independent of the way in which any dis- 
placement from equilibrium arises. Hence, it is possible to deter- 
mine the relative effect of change in concentration of any specified 
reactant on the gross rate of the forward (or backward) reaction 
by measuring the net reaction rate for a series of reaction mixtures 
whose equilibrium concentrations of the specified reaction vary 
widely. The order of the gross reaction with respect to the speci- 
tied reactant may be estimated from data similar to those ob- 
tained by already accepted methods. 

Authors do not report any experimental tests of this method of 
investigation which requires a precise analytic technique and does 
not yield data different from those of the classical methods. It 
appears to be useful, primarily, for reactions between high tem- 
perature gases, and possibly between ions in solution which are 
too rapid for convenient study by classical methods. 

Jack D. Bush, USA 


1345. Huff, Vearl N., and Morrell, Virginia E., General 
method for computation of equilibrium composition and tempera- 
ture of chemical reactions, Vat. adv. Comm. Aero. tech. Note 
2113, 47 pp., June 1950. 

By this method of successive approximations one can deter- 
mine simultaneously equilibrium composition and temperature or 
the composition of an assigned temperature of a system having a 


large number of reactants. Assuming ideal gases and starting 


with estimates of composition and temperature, a set of linear 
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correction equations is set up in matrix form; their solution «,,, 
nishes new values of composition and temperature to be used jy i. 
next approximation. Equations are derived and examples gi. 
for combustion at constant pressure or volume and for isen:yo, 
expansion. The method appears to be rapidly convergen; ., 
simple to use. A. Fejer, Us4_ 


©1346. Macintire, H. J., and Hutchinson, F. W., Refrigeratio, 
and engineering, 2nd ed., New York, John Wiley & Sons, |, 
1950, x + 610 pp. $6.50. 

Part I of book gives elementary, but practical, discussion o/ +), 
thermodynamics of refrigeration. Part II discusses load (h::. 
mination, and part III is a general, descriptive section oy ». 
frigeration equipment. 

Chief merit of book is authors’ comprehensive treatmen 
heat-transfer phenomena in refrigeration, both steady state 
transient. Graphical solutions for film coefficients of heat trans’. 
are convenient for rapid approximations. Heat pump mats 
contains transient heat-flow problems connected with ener, 
sources and energy sinks, but gives only short discussion of pi. 
grids, the most common form of earth heat exchanger. 

Authors correctly state that fluid properties of Nusselt’s genes: 
equation vary with temperature, but do not say that tle 
properties may significantly change if the fluid stream tenmyer- 
ture differs appreciably from estimated mean film temperatuy 

Since air distribution is vital to certain refrigeration app! 
tions, the section on fluid flow and duct design is too brie: 
general, in reviewer's opinion. Harrison D. Goodman, Us 


1347. Wilke, C., A viscosity equation for gas mixtures, J 
chem. Phys. 18, 4, 517-519, Apr. 1950. 

Prediction of viscosity of gas mixtures from knowledge o/ p 
erties of the components is obtained by a semi-empirical expr 
sion. Formula is tested by comparison with data on 17 bu 
mixtures and 7 multicomponent mixtures (e.g., combustion | 
ucts). Agreement is satisfactory (average deviation less thus 
2°%) for most design purposes. E. D. Kane, US4 


©1348. Knudsen, Martin, The kinetic theory of gases, 3rd ed, 
New York, John Wiley & Sons, Ine., 1950, vii + 64 pp, 2! 
diagrams. $1.25. 

A reprint of a series of three lectures covering author's con 
butions to the kinetic theory of rarefied gases, delivered in 1" 
and first published in 1934. Most of this material has hee! 
corporated in textbooks on the kinetie theory of gases. 

E. F. Lype, Us 


1349. Grassmann, P., Counterflow condensation dur 
simultaneous mass exchange in two-component mixtures 
German), Ann. Phys. (6) 7, 1-2, 54-62, 1950. 

Consideration is given to the concentration pattern in coun” 
flow operation of a rectification column handling a two compe! 
mixture. The differential equations for the concentration 1 
liquid and vapor phase in terms of the reflux ratio are ° 
lished. These are shown to be solvable in general in terms 0!’ 
ordinary hypergeometric function under assumption tls! 
vapor-liquid contraction equilibrium can be approx’ 
linearly. Newman A. Hall, U4 


1350. Dingle, R. B., The theory of the propagation of first # 
second sound in helium II. Energy theorems and irreversible 
processes, Proc. phys. Soc. Sec. A, 63, part 6, 366A, §38-0- 
June 1950. = ll 

The conditions determining whether sound waves in heli" * 
are propagated isothermally or adiabatically are inves?” 



































i three 
Met} 
equipm 


"ONS al 


1352. 
toa b 
Russlar 


1n7 -G8E 


1353. 
theory ¢ 
126, Jul 

The e 


4,179, 


lffusion 
assesseq] 


2) appre 
VI 


1354, 
‘anspar 
June 193 


LMISss} 

















EWS MARCH 1951 

1 fur. » expression 1s found for the energy flux from a closed region. 
n th, -« ot of irreversible processes (due to viscosity and thermal con- 
giv jotion) on propagation of waves of first and second sound are 


r0} -yestigated, both in an extended fluid and in a narrow tube. 
From author’s summary by Serge Gratch, USA 


Heat and Mass Transfer 
(See also Revs. 1232, 1342, 1349, 1409) 


1351. Wilson, L. H., and Miles, A. J., Application of the mem- 
brane analogy to the solution of heat-conduction problems, J. 
i TE) Phys. 21, 6, 582-535, June 1950. 

Paper describes method of solving two-dimensional steady-state 

-onduction problems by applying membrane analogy which 
< established by comparing appropriate differential equations. 
‘onstruction and use of apparatus for measuring deflection of 
..p film and also method of constructing models, geometrically 
‘lar to the heat-conducting member, are described. Solution 

‘three practical problems is discussed. 

\ethod is claimed to be simpler and to require less expensive 
squipment than electrical network or geometrical-analog solu- 
“ons and to have certain advantages over the numerical solution. 

A. H. Zaludovd4, Czechoslovakia 


a 1352. Kruzhilin, G. N., Heat emission from a heating surface 
“sy oa sage monocomponent liquid with free convection (in 

sian), Izvestiya Akad. Nauk SSSR Ser. tekh. Nauk, no. 7, 
Solr 1948. 


- on 


[ prop. 1353. Whalley, E., and Winter, E. R. S., The elementary 
Npres theory of thermal diffusion, 7’rans. Faraday Soc., 46, part 7, 517- 
bina 126, July 1950. 

The elementary treatment by Fiirth[Proc. roy. Soc. Lond. Ser. 
s than 4,179, 1942] of transport phenomena by means of the mean free 
USA pth method has been applied to mixtures of elastic sphere gases. 
hesults are in good agreement with the exact theory except when 

diameter and mass effects are in opposition. Itis interesting 
‘onote that in case of mixture of isotopes, the elementary theory 
nves results which are in better agreement with experimental re- 
eontrid “ts than the exact theory. 
Authors also apply method to ease of multicomponent mixture. 
een ile ‘nce no detailed experimental results are available on thermal 
fusion in such mixtures, the accuracy of the results cannot be 
Usa «sessed, but authors consider that their results could be used for 
lapproximate analysis in such systems. 


during G. M. Lilley, England 


res 
1354. McMahon, H. O., Thermal radiation from partially 
ountel” ‘vansparent reflecting bodies, J. opt. Soc. Amer. 40, 6, 376-380, 


June 1950, 
pin the Lnissivity, transmissivity, and reflectivity are considered for 
estat teated, reflecting, partially transparent bodies. Kirchhoff’s law, 


mich iD its usual form applies only to opaque bodies, is general- 
oe ‘o apply to matter of all kinds. An exact solution is found 
‘or the relationships between “apparent reflectivity” and true 
reflec tivit y and true transmissivity. Similarly, apparent trans- 
“SIvity is expressed as a function of true transmissivity and true 





irst and re eae R. M. Wingren, USA 

versible 

384 1355. Penner, S. S., The emission of radiation from diatomic 
oll zee. I. Approximate calculations, J. appl. Phys. 21, 7, 685- 

elium 95, July 1950. 

tigate! AD approximate method for estimating radiant heat transfer 
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from emitters is proposed. An 
coefficient is used for the effective width of vibration- 
rotation band. The procedure for determining an average 
absorption coefficient in terms of the integrated absorption is 
justified, approximately for small optical densities and also for 
large total pressures where the spectral half width is no longes 
small compared with the rotational spacing. 
R. M. Wingren, USA 


gaseous average 


an entire 


absorption 


1356. Danforth, W. E., and Haddad, T. A., Radiation transfer 
considerations in the heating of a cathode sleeve, J. Franklin 
Inst. 250, 2, 135-145, Aug. 1950. 

It is shown that a central heater must be at least at some 2300 
C to heat a thoria cathode sleeve to 1800 C. 
radiation theory. Temperature drop across the thin sleeve is 
negligible. 
when new and clean, 
surface after heating for some time. 


This agrees with 


Emissivity of the sleeve increases from about 0.26 
to about 0.6 when darkened, 


C. F. 


as is the inside 


Bonilla, USA 


1357. Surinov, Yu. A., Integral equations of heat radiation and 
methods of calculation of radiant exchange in systems of “‘gray”’ 
bodies, separated by a diathermic medium (in Russian), /zvest2 yu 
Akad. Nauk SSSR Ser. tekh. Nauk, no. 7, 981-1002, July 1948 


1358. Hottel, H. C., Geometrical problems in radiant heat 
transfer, Nucl. Energy Power Atrer. Heat Transf. Lect. 11, 76-95, 
June 1949. 

Paper illustrates method of solution when radiation and conveec- 
tion problems are mixed in a moderately rigorous fashion. Re- 
sults show that for combined conduction, convection, and radia- 
tion the amount of heat loss depends on at least five dimension- 
less groups, sometimes seven. First part of paper reviews tecli- 
niques of radiant-heat-transfer calculations. Last part gives solu- 
tion to a problem which illustrates how the complexity of for- 
radiation and convection problems are 


M. Wingren, USA 


mulation grows when 
mixed. R. 


1359. Bergelin, O. P., Brown, G. A., Hull, H. L., and Sullivan 
F. W., Heat transfer and fluid friction during viscous flow across 
banks of tubes—III. A study of tube spacing and tube size, 
Trans. Amer. Soc. mech. Engrs. 72, 6, 881-888, Aug. 1950. 

Heat-transfer and pressure-drop data were obtained in the vis- 
cous flow region for seven tube banks. Tube banks used were: 
Three with */s-in. diam tubes with a pitch-diam ratio of 1.25 with 
equilateral triangular, in-line square, and staggered square ar- 
rangements; two with °/s-in. diam tubes with a pitch-diam ratio 
of 1.5 with in-line square and equilateral triangular arrangements: 
and two with * .-in. diam tubes with a pitch-diam ratio of 1.25 
with in-line square and staggered square arrangements. Results 
show that, with an increased pitch with the same tube size, «ar- 
rangement, and fluid velocity, the pressure drop and coefficient of 
heat transfer are lower. They show, further, that, with an in- 
creased tube diameter with same pitch-diam ratio, arrange- 
ment, and fluid velocity, the pressure drop and coefhcient of heat 
transfer are also lower. A volumetric equivalent diameter in the 
Reynolds number gives bettercorrelation of the heat-transfer data 
than does the tube diameter. Byron E. Short, USA 

1360. Seban, R. A., Heat transfer to a fluid flowing turbu- 
lently between parallel walls with asymmetric wall temperatures, 
Trans. Amer. Soc. mech. Engrs. 72, 6, 789-795, Aug. 1950. 

Starting from the solution for case of one adiabatic wall, given 
by Harrison and Menke, a solution for case in which heat transfer 
takes place through both walls has been obtained by a method of 
superposition of solutions. The former solution is extended giving 
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expressions for temperature distribution, and techniques are de- 
veloped for determining heat transfer and temperature distribu- 
tion in the more general case. Caleulations in a range of Rey- 
nolds numbers from 10% to 10° and Prandtl numbers from 10 to 
0.01, show that for low Prandtl numbers the magnitude of the 
heat-transfer coefficient: differs considerably from that obtaining 
in the case of one adiabatic wall, but that the change is small for 
Prandtl numbers greater than unity. The extremes of variation 
occur When the walls are either at equal temperatures differing 
from the mean fluid temperature, or when the wall temperatures 
are equally above and below the mean fluid temperature. Sample 
culeulations are shown for a specific example. Good agreement 
is shown between temperature distribution obtained experi- 
mentally by Corcoran and that predicted by present theory. The 
uncertainty concerning magnitude of the eddy diffusivities for 
heat and momentum ueur the center line of flow may lead to some 
The predicted heat-transfer rates 
Ione D. V. Faro, USA 


discrepancies in the analysis. 


may be somewhat too high. 


1361. Berger, Jean, Thermal equilibrium of a porous plate 
cooled by injection of a cold fluid (in French), C. R. Acad. Set. 
Paris 230, 22, 19385-1937, May 1950. 

Mathematical description of svstem has been treated in previ- 
ous paper by Weinbaum and Wheeler [.J. appl. Phys. 20, 113-122, 
Jan. 1949; AMR 2, Rey. 522]. Author shows that maximum 
plate temperature decreases rapidly with increasing porosity, 
diameter of flow passages, or flow velocity of coolant gas. For a 
heat rate, normal to plate surface, whose distribution parallel to 
plate surface is a selected linear function, it is shown that longi- 
tudinal heat flow in the plate is not negligible. 

F. k. Romie, USA 


1362. Lutz, Otto, Graphical determination of wall tempera- 
tures for heat transfers through walls of arbitrary shape, Vat. adr. 
Comm. Aero, tech. Memo. 1280, 16 pp., Apr. 1950. (From Z. Ver. 
disch. Ing. 79, 34, 1041-1044, Aug. 1935.) 

Once the direction of heat flow at the wall boundaries is known, 
paper gives a simple graphical determination of the isotherms. 
These directions, however, must be found by «a trial-and-error 
method which seems to require some skill. Three examples show 


H. Wijker, Holland 


application of the method. 


1363. Manarini, Mario, On the heat equation (in Italian), 
Boll. Un. mat. ital. (3) 4, 117-121, 1949. 

Author points out that an integral representation given by 
I). Beltrami of class of solutions of the heat equation has proper- 
ties similar to that of a volume potential. Then he gives two 
representations of solutions of the heat equation, first type having 
properties similar to those of a single-layer potential, and the 
second having properties analogous to those of a double-layer 
potential, 


Courtesy of Mathematical Reviews KF. G. Dressel, USA 


1364. Bridgers, F. H., Combination of heat sources and sinks 
by the method of superposition, 7’rans. Amer. Soc. mech. Engrs. 
72, 3, 341-348, Apr. 1950. 

Author presents a method to obtain the temperature pattern 
around a series of buried heat sources of equal temperature from 
the pattern around a single heat source, known by experiments. 
He derives 0, = 27,6;,,, 9;, being the temperature of a single 


source 7 at the point P, 6, the real temperature at P, n; = 6; 


~4;;(j = cineluded), 6;; being the temperature of a single source j 


ut the place of source 7; so 6,; = @;. Reviewer points out that 
this procedure generally does not give back the source tempera- 
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tures from which one started (27,0;; # 9;). 
calculate the 7;’s from a set of equations 27,0;; = 8;. Results: 
the method agree rather well with those of experiments given ‘ 
H. Wijker, Holland 


It seems better ; 


paper. 


1365. Hoge, Harold J., Compilation of thermal properties ¢; 
wind-tunnel and jet-engine gases at the National Bureay o; 
Standards, Trans. Amer. Soc. mech. Engrs. 72, 6, 779-783. Aue 
1950. 

A project for the preparation of a series of tables of ther, 
properties of gases is described. The scope of the project, tables 
now available, work in progress, and plans for the future 4; 
The lack of adequate data at high temperatures yy) 
also at high pressures is pointed out. From author’s summary 


described. 


1366. Kochanovska, A., Investigation of thermal dilatation o: 
cubic metals, Physica 15, 191-196, Apr. 1949. 

lor measuring thermal] dilatation of aluminum and iron in «i. 
ferent directions, x-ray back reflection photographs were made 
different lines in the temperature range of 22 to 366.C. In order 
to obtain these lines at high Bragg angles as much as possible, 
different wave lengths were used. These were in the case 0: 
aluminum Cu-, Co- and CrKal for the lines (115), (024), and 
(222) respectively, and in case of iron Co- and CrKal for th 


lines (013) and (112) respectively. The film holder was arranged 


the first being a reference pattern of the lines of the investigated 
metal obtained at room temperature. A small furnace was us» 
for heating, mounted in a metallic container with a window 

Lindemann glass for passing the x-rays and being evacuated 1 
Results are that, for 
aluminum, thermal dilatation is same in all directions investi- 
gated, but for iron there are differences of about 5% out of th 
This indicates that iron is not pre- 


prevent errors by oxidation and air flow. 


possible experimental errors. 
cisely cubic at all temperatures, and this might be the case tor 


other cubie metals. Albert Kochendérfer, Germany 


1367. Hirst, W., and Kerridge, M., A calorimeter for the 
measurement of small amounts of heat liberated slowly, /. » 
Instrum. 27, 6, 161-163, June 1950. 

This calorimeter was devised for measurement of heat quant- 
ties of the order of 1 to 10 cal. Special feature claimed is the’ 
heat leakage remains approximately constant for several hours 
It is therefore possible from the cooling curves to distinguish be- 
tween processes such as heat-of-wetting and heat-of-chemucal 
reaction. The calorimeter consists of three metallic concen! 
eylinders A (innermost), B (intermediate), ( (outermost i- 
mersed in water bath). The material to be examined is sear’ 
in a glass capsule and fixed in A by means of a holder and wetlits 
liquid added. A lid through which projects an impact rod ane 
‘alibration heater, prevents escape of vapor. A is suspend 
from lid on B by a thermally insulating /ernico-glass-l erm 
seal. Bis wound with resistance wire. Space between 4 and Bis 
evacuated through B lid. Insulated platinum resistance te" 
mometers are fastened to the side of A and at bottom of B. Th: 
makes it possible to control and measure temperatures 0! B wit 
B is suspended from lid on C. Space between 5" 
evacuated. Impact rod is continued through the three 
Dimensions of A, height about 8 em, diam 1; of C, 15 and 30 
Platinum resistances on A and B form two arms of a Wheatston™ 


respect to A, 


rine 


bridge circuit, output of which is connected to an implifier 
volving the use of a galvanometer-photocell set up with a sing! 
The circuits are so arranged that, when 


throug! 


thyratron valve. 
temperature of A rises, the output of amplifier is passed 


heating element on B, causing its temperature to increas? 
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tial temperature difference between A and B is restored. 
ates steady conditions a small current through coil keeps tem- 
sorature of B higher than that of C. Hence temperature dif- 
- nee between A and B becomes practically independent of the 
'\alyte temperature of A. Performance was tested with and 
<ithout amplifier. Heat leakage of one test was 1.29 cal /hr over a 
ymin period. 7.2 eal were then added to C by means of test 
Jfornext 40 min. Heat leakage for third period of 40 min was 
+18 eal hr. Heat leakage in 2 hr changed only 0.11 cal/hr. 
cian showing the heat of wetting of titania powder by stearic 
seyzene solution and of cuprous oxide with same solution show 
istinct differences as to nature of surface interaction. Such dif- 
‘mences are not revealed by calorimeters similar to those of 
Errors are those common to most 
Wm. F. Sever, USA 


Harkins and Dahlstrom. 


alorimeters. 


Acoustics 
(See also Revs. 1029, 1350, 1380) 


1368. Lottermoser, Werner, Electroacoustical measurements 
on Barockorgans of Oberschwaben: I. Sound pressure dia- 
grams, Il. Analytical sound investigations (in German), Z. 
Naturforsch. 3a, 5a, nos. 5, 3, 298-308, 159-168, May 1948, Mar. 
O50) 

|. Sound pressure in the middle of the church was measured, 
Kelatively small wind pressure causes intensities up to 1.8 
ivnes/em®. Writer recommends imitating characteristics shown 
‘or modern organs. II. Overtones of the different pipes were 
nieusured. Value of these famous organs lies in the predominance 
i the overtones in the broad region in the neighborhood of 1000 
ps. Many diagrams give valuable information in both papers. 

R. Vermeulen, Holland 


1369. Muncey, R. W., The use of three-dimensional models 
in room acoustics, J. acous. Soc. Amer. 22, no. 4, 510-511, July 
150 

\uthor shows that the acoustical response of a room or other 
ised space will be simply related to that of a model or replica of 
room Whose dimensions are sealed down by a factor 1/m if the 
nodel is investigated at a frequency m times the frequency for 
‘u-seale room. This will hold true if corresponding areas in the 
model and room are lined with materials having equal acoustic 
impedances at the frequency mv (for model) and v (for room). 
Tu reviewer, this conclusion appears intuitively obvious. Main 
iffeulty in using models would appear to be in obtaining lining 
uuaterials which at model frequency, presumably ultrasonic, have 
ot only same normal impedance but also same dependence with 
gle of incidence as materials used in full-scale room at audiofre- 
ences. An obvious difficulty might be the occurrence of 
Hexural waves in a material at ultrasonic frequencies which, how- 
‘ver, might not oceur in the audiorange. Author points out 
wethods of allowing for differences in air absorption and sound 
‘soeity in such model experiments. A. London, USA 


1370, Bolt, R. H., Doak, P. E., and Westervelt, P. J., Pulse 
statistics analysis of room acoustics, J. acous. Soc. Amer. 22, 3, 
28-340, May 1950. 

| Por of statisties of response of rectangular room with rather 
ard walls, using image source method, gives expected number of 
pls reccived as function of time, mean free path, reverberation 
‘6, and “period of resolution” of separated impulses. Experi- 


Ments wy 2e ioe . : 
te with 3600 eps and 2 m sec pulse duration are compared with 
irulations, 


19] 


Analysis of room acoustics using pulsed tones has been done 
before, but reviewer believes the theory given opens new ways. 
R. Vermeulen, Holland 


1371. Mendousse, J. S., On the theory of acoustic radiation 
pressure, Proc. Amer. Acad. Arts Sci. 78, 3, 148-164, Apr. 1950. 

Acoustic radiation pressure is usually computed by approxims- 
tion methods, the accuracy of which depends on the “amplitude” 
of motion. This theory begins wtih a rigorous definition of the 
amplitude of the whole motion. 
the series expansion of necessary quantities with respect to ampli- 
tude are rigorously derived. 
mass energy relation, defining the equilibrium of a volume V of 


First- and second-order terms in 
Theory development brings out « 


fluid by the average position of its boundaries (with respect to 
time), the difference of the potential energies inside the volume 4} 
is equal to 1/2 (mec?) where c is the wave velocity and m the time 
average increase of mass caused by the motion inside of V. A 
formula is obtained for radiation pressure on the walls of a con- 
tainer which participates in the oscillation of the fluid. 

From author’s summary by C. O. Dohrenwend, USA 


1372. Bogert, B. P., Classical viscosity in tubes and cavities of 
large dimensions, J. acous. Soc. Amer. 22, 4, 482-487, July 1950. 

A method is derived for determining the viscous losses in 
acoustic wave guides for both planewave transmission and higher- 
order modes. The (00), (01) mode in a round tube, (10) in a ree- 
tangular tube, are considered in addition to losses in cavities. 
Technique first assumes the approximate particle velocity dis- 
tribution which would exist in absence of any losses. Next, rate 
of energy dissipation as a function of distance along guide is com- 
puted and equated to space rate of decrease of energy trans- 
mitted through guide. The Rayleigh dissipation funetion is used 
to evaluate the latter, while former is evaluated from applying 
Rayleigh’s treatment of viscous losses at a rigid wall to the ap- 
proximate particle velocity distribution, in such a way as to give 
zero tangential velocity at the wall. First-order solutions are 
then obtained for the required attenuation coethcients. 

A. London, USA 


1373. Takesada, Yoshihito, On the absorption of high power 
sound waves, J. acous. Soc. Amer. 22, 4, 515-516, July 1950. 

Author attributes excessive absorption of high power sound in 
He cal- 


culates reflection and attenuation coefficients in terms of changes 


water to reflection from nonresonant air bubbles therein. 


in acoustic impedance of the composite medium, produced by 
He finds that for 
bubbles of given size, attenuation is greater for fewer bubbles per 


changes in bubble content along the beam. 
unit volume. Reviewer believes attenuation coefficient is intro- 
duced incorrectly, making results fallacious. 

A. O. Williams, Jr., USA 

1374. McSkimin, H. J., Ultrasonic measurement techniques 
applicable to small solid specimens, J. acous. Soc. Amer. 22, 4, 
413-418, July 1950. 

Description of method of measuring ultrasonic velocities in 
smal! samples of solids, based on determination of phase shift 
accompanying internal reflection of ultrasonic wave from ends of 
sample. For two consecutive reflections at frequeney such that 
the incident wave and first echo are received in phase, velocity is 
given by V5 2L fy) [no — (¢o/m)), where no is integer, fy is fre- 
quency, ¢ is phase change on reflection, L is sample length 
Method described is used to determine fo and go. Specimen is held 
by quarter wave-length seals between two buffer rods, at free ends 
of which are attached driving and receiving crystals. Use of 


quarter wave-length seals minimizes g. In-phase frequency, fo, is 














































wires, 
filled with air at 20 C. 


and less noise. 


corrections are deduced from these pressure curves. 
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determined by use of variable mercury delay line in parallel with 
specimen between oscillator and detector. Delay line enables 
finding frequency at which incident pulse and first echo are in 
phase to within one degree. Phase shift, negligibly small as first 
approximation, is measured accurately by use of delay line and 
phase shifter. Initial pulse balance is destroyed by removal of 
one buffer and seal, and phase change by shifter required to re- 
store balance is direct measure of g. Crystal at end of remaining 
buffer is used both as driver and receiver. Method is practicable 
for measuring temperature coefficients of velocity, and velocity 
changes due to external causes (e.g., applied magnetic field, ete. ). 
Method is one of high accuracy. P. Tamarkin, USA 


1375. Daniels, Fred B., On the propagation of sound waves 
in a cylindrical conduit, /. acoust. Soc. Amer. 22, 5, 563-564, 
Sept. 1950. 

Author, ina previous paper [title source, 19, p. 569, 1947 | found 
the acoustical impedance for three shapes, a sphere, evlinder, and 
4 narrow rectangular box. Mawardi [op. cit., 21, p. 482, 1949], 
using some of author’s previous results, obtained, via an approxi- 
mate technique, the characteristic impedance of a tube filled with 
Present paper analyzes the case of a evlindrical conduit 


The conduit is represented by an electrical transmission line. 
Effects of viscosity and heat conduction are introduced separately 
by varying series and parallel elements of the equivalent T seec- 
tion. Numerical values of characteristic impedance and propaga- 
tion constant are computed as a function of the product of fre- 
quency raised to one-half power multiplied by radius of conduit. 
Results obtained are presented in five graphs. 

Kk. M. Siegel, USA 


1376. Hubbard, Harvey H., Sound measurements for five 
shrouded propellers at static conditions, \a/. a/y. Comm. Aero. 
tech. Mote 2024, 31 pp., Apr. 1950. 

In an article, “Silencing of propellers by thrust relief’ [Aero 
lngest, 33, 4, Oct. 1938], Max Munk indicates that a propeller 
operated inside a short duct or shroud will produce greater thrust 
Sound measurements have been made on shrouded 
propellers, which show that when the flow through the shroud is 
good, the sound pressures are reduced to one half (6 decibels). 
However, it is difficult to maintain good flow through the shroud, 
and when the flow separates at the lip of the shroud, the sound is 


greater than for an unshrouded propeller. A. Regier, USA 


1377. Mokhtar, M., and Messih, G. A., The acoustic charac- 
teristics of conical pipes, Proc. phys. Soc. Lond. Sect. B, 62, part 
12, 360B 793-799, Dec. 1949. 


Paper describes an experimental investigation on slightly 
tapering conical pipes used as sound transmitters, undertaken in 


order to determine their acoustic characteristics, their end correc- 


tions, and the pressure variation along the inside of the pipes. 

A hot-wire anemometer and a Pitot pressure tube were used for 
recording particle velocity and pressure variation in the acoustic 
field. The results obtained for the resonant frequencies show fair 
agreement with the theoretical formula fr = — tan //, where ris the 
radius of the throat of the conical pipe, / is its slant length and 
= w/c, w being the angular frequency and c the velocity of 


sound. 


The recording of the acoustic pressure along the axis of the 
conical pipes shows that the nodes inside are places of minimum 
but not zero pressure, and that they are not equidistant. End 
Correction 
is always positive, being less than that of a cylindrical pipe of 
diameter equal to that of mouth of the cone. It increases with 
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angle of the cone and with order of the overtone to whieh +, 
conical pipe resonates. From authors’ summary, 


Ballistics, Detonics (Explosions) 
(See also Rev. 1248) 


1378. Garnier, Maurice, Long range ballistics (in Fre), 
Mémor. Artill. fr. 24, 1, 159-198, 1950. ; 

This authority on exterior ballistics recalls the many additioy 
considerations needed when one extends the traditional metho, 
for moderate ranges to include effects conspicuous only for lon, 
ranges, such as curvature of the earth with divergence of vertie,). 
rotation of the earth, variation of gravity with altitude, ete, } 
proposes using, in place of rectangular coordinates, the geodes 
abscissa and geodetic altitude. The necessary formulas for ¢o,. 
verting to new coordinates are here developed. In practic 
cases the measuring of distances on the earth by telemetric meth. 
ods and observation of azimuths by direct sights introduce the 
need for special adjustments. A further important correction \: 
called for in any method which interprets terrestrial positioy: 
upon a flat map. Author, as is his custom, illustrates all details 
by concrete numerical examples. Albert A. Bennett, Us 


1379. Barton, M. V., The effect of variation of mass on the 
dynamic stability of jet-propelled missiles, J. aero. Sci. 17, 4 
197-203, Apr. 1950. 

The equations of motion in a vertical plane for a missile hayi.g 
a constant rate of loss of mass are developed and solved for ' 
simplified case of a symmetrical rocket missile. 
the disturbance of the variable mass missile damps out mo 
rapidly than it does for the constant mass missile, indicating th.’ 


It is shown ¢! 


former is more stable. 
From author’s summary by A. Petroff, Us4 


1380. Scorer, R. S., The dispersion of a pressure pulse in the 
atmosphere, Proc. roy. Soc. Lond. Ser. A, 201, 1064, 137-107 
Mar. 1950. 

An explosion on the ground is represented mathematically by « 
Fourier integral, corresponding to introduction of a large volun 
into the atmosphere at that point. Resulting pulse is calculates 
for various distances for a model atmosphere consisting 0! 4 
troposphere with a constant lapse-rate of temperature and at 
isothermal stratosphere. It is composed of those oscillations 
that can be propagated horizontally as gravity waves in [us 
model atmosphere, namely, those of period exceeding a cut-of 
period of 111 sec. Higher frequencies escape through strat 
sphere, but owing to dispersion, the recorded pulse at a point on te 
ground consists of a series of waves of decreasing amplitude 204 
period, terminating with a period of 12.7 sec. 

Results are compared with oscillations observed on occasiot 
the fall of the Great Siberian Meteorite, ana the energy Wh 
is estimated to have communicated to the atmosphere 1s 490! 
4 X 10?' ergs, only a fraction of which resided in gravity wave 

From author’s summary by H. H. M. Pike, Englane 


1381. Taylor, G. L., The formation of a blast wave by 4 ver! 
intense explosion, I—Theoretical discussion, Il—The atom 
explosion of 1945, Proc. roy. Soc. Lond. Ser. A, 201, 1969, lod 
186, Mar. 1950. 

A general study ef spherical blast waves is tedious becas? 
entropy variations. For very strong shocks, the front boun?s! 
conditions are very simple and, if starting conditions can be ign" 
a similarity solution is possible. For a wave of constant '0" 
energy, initially produced in a small volume, all dependent va" 
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_poual produets of pairs of functions of the form f(xrt~? *) - g(t). 
inetions f involve only one parameter ¥ (ratio of specific 


¢ 1 
At any instant the fluid 


increases almost in proportion to radius at all points. 
jng in trom the front, pressure diminishes rapidly to about 

; its peak value and then remains nearly constant, while 
.ysity continues to diminish and temperature rises without limit 


and are caleulated for y = 1.4. 


ity 


rthe center. 

1 ie functions g give values at the front and depend very simply 

» og, fory = 1.4 the shock pressure p = 0.155 F/R’, where 

< radius and # total energy of the wave. The method is in- 
valid jor p < 10 atm and does not fit results for orthodox ex- 
sjosives for p > 100 atm because of initial conditions. In be- 
-yeen, experimental pressures vary with # in the right manner 

+4 about double those predicted because energy dissipated as 
‘eat in the early stages is much less than that calculated. This 
oergy dissipation By + E; (=y)) is calculated to reach 0.452 
vhit 2 p = 20 atm. 

In part Il the theory is applied to the atomic explosion in New 
Mexico and photographs are shown. Prediction that in the early 
sages R ~t * is confirmed with remarkable precision and a good 
estimate of 2 is obtained using y = 1.4. For such high pressures 

» true value of y is < 1.3 and the discrepancy may be due to 

ergy transfer by radiation. The density distribution in the ball 

‘fre after return to l-atm pressure is calculated and leads to 
weet rate of buoyant rise of ball. H. H. M. Pike, England 


L 


1382. O’Day, Marcus, Instrumentation of V-2 rockets to ob- 
tain data on the physics of the upper air, /’roc. seventh int. Congr. 
ippl. Mech. 2, part 2, 515-524, 1948. 


Soil Mechanics, Seepage 
(See also Rev. 1223) 


1383. Childs, E. C., and Collis-George, N., The permeability 
of porous materials, Proc. roy. Soc. Lond. Ser. A, 201, 1066, 392- 
405, Apr. 1950. 

Attempt to express the permeability of a porous material as a 
‘unction of the pore-size instead of the particle-size distribution, 
es generally done in the past (e.g., Kozeny’s formula). Pore-size 
ustribution can be obtained from the experimental curve of mois- 
ture content plotted against pressure deficiency due to surface 
‘ension on air-water interfaces in equilibrium in the pore spaces. 
lhenee, through statistical considerations, a formula can be 
established for the permeability; a direct measurement is neces- 
sary to determine a numerical coefficient. Some experiences 

ducted by authors should confirm validity of formula, whose 
value is perhaps merely theoretical. Duilio Citrini, Italy 


1384. Wyllie, M. R. J., and Rose, Walter D., Some theoretical 
considerations related to the quantitative evaluation of the 
physical characteristics of reservoir rock from electrical log data, 
. petrol. Tech. 2, 105-118, Apr. 1950. 

\uthors give a theoretical basis to quantitative interpretation 


‘electrical log data, expressed in formation resistivity factor and 
“entation factor, which are shown to be related to rock tex- 
‘al parameters in expressions of capillary phenomena. 
‘assumption that tortuosity applicable to fluid flow of 
ig phase in a porous medium is same as the tortuosity affect- 
‘¢ electrical conductivity through the fluid in the same medium, 
‘Sey derive an expression for formation factor F of the form 
!*'@ (where T is tortuosity and ¢ porosity of the me- 
irom which is shown that the common relationship 


am 


¥~™ is of no fundamental significance. 


Wert 


" 


i 
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Applying same assumption, they further derive an expression 
for the resistivity index / in terms of saturation and ratio of the 
wetting liquid tortuosities at 100% saturation and the saturation 
S, considered: 7 = (7, T)'?S,. Further, a relationship for the 
magnitude of a formation permeability A is proposed: Ao = con- 
stant (1/P2F 7 
tation fuctor exponent). 


"'S,) where P, is capillary pressure, om cemen- 
In a paragraph about development of 
practical applications, authors describe the estimation of connate 
Water saturation, of porosity, and of permeability from cleetrical 


log data. I. C. de Nie, Holland 


1385. Teng, C. Y., Determination of the contact pressure 
against a large raft foundation, (éolechnijuwe Lond. 1, 222-22s, 
Dec. 1949. 

Many theories have been stated for determination of the con- 
tact pressure against the base of raft foundations, most of them 
based on assumption that pressure is proportional to settlement 
of the foundation. Experimental verification for such ratt 
foundations have not vet been published. 

Present paper gives for the first time the result of direct 
observations drawn from the raft foundation of the Nonoalco 
Power Plant in Mexico City. The subsoil of this town is well 
known to geotechnical engineers: it is a highly compressible vol- 
The raft 
foundation consists of a rectangular gridwork of intersecting steel 
This con- 


struction can be considered as a flexible elastic system which 


canic silty clay which causes extensive settlements. 
trusses resting on a thin slab of reinforced concrete. 


allows an easy determination of deformations and of stresses de- 
veloped in the trusses. Consequently, sufficient precision could 
be obtained for determination of the forces necessary to detori 
the raft and for evaluation of contact pressures. 

Observations which began in 1931 were closed in 1944, and dia- 
grams were made for differential settlements and for contact 
pressures. Although the dead and live loads were practically 
constant, contact pressures changed continually during this 
period. Author concludes that contact pressure depends largely 
on unpredictable variations in compressibility of subsoil, and that 
a reasonable evaluation is more important than theoretical and 
mathematica] speculation about soil reaction. 

Aurel A. Beles, Ruthania 


1386. McNown, John S., and Hsu, En-Yun, Effect of partial 
cutoff on seepage rates, 7'rans. Amer. geophys. Un. 31, 3, 468-472, 
June 1950. 

Author determines the effectiveness of a partial impervious 
barrier in a seepage channel. Using conformal transformation 
(Schwarz-Christofel theorem), variation of the quantity of flow 
with extent of penetration and geometrical proportions of channe! 
are obtained in terms of elliptic functions; analytical and graphical 
results are given. Only for effectively short channels do cutoff 
walls reduce rate of flow significantly. 

Reviewer believes the same problem was solved by H. Rossbach, 
also using conformal transformations [‘‘Ueber die unter einem 
Damm durch cine borizontale Parallelschicht sickernde Wasser- 
menge und die Auftriebsdruckverteilung an der Dammbasis,”’ 
Z. angew. Math. Mech., p. 65, Apr. 1942]. 

L. J. Tison, Belgium 


1387. Biésel, F., Equations of relatively rapid flow through 
permeable matter (in French), Houtlle blanche 5, 2, 157-. 60, 
Mar.-Apr. 1950. 

In place of the connection of body force and velocity know’ in 
hydrodynamics, the body force: grad U — X grad ¢ is assumed, 
where ¢ is velocity potential. Then the Bernoulli equation has an 
additional] term + Ag. The determination of g gives, then, « rela- 
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tion for wave length and coefficient A of permeability, frequency 
and damping of wave being known. 
H. Schlechtweg, Germany 


1388. Vibert, A., Water motion in soil. New considerations 
on the discharge of a free underground water level flowing into a 
well or a drain (in French), Génie civ. 76, 9, 160-165, May 1949. 


Polubarinova-Kochina, P. Ya., On unsteady filtration 
fussian), Dokladi Akad. Nauk 


1389. 
with surfaces of separation (in 
SSSR 66, 2, 173-176, May 1949. 

1390. Croney, D., and Coleman, J. D., Soil thermodynamics 
applied to the movement of moisture in road foundations, /roc. 
seventh int. Congr. appl. Mech. 3, 163-177, 1948. 


1391. Deacon, E. L., The measurement and recording of the 
heat flux into the soil, Quart. J. roy. met. Soc. 76, 330, 479-483, 
Oct. 1950. 

Relatively simple instruments for measuring heat flux into or 
out of soil are described together with methods of calibration. 
One form consists of a suitable metal disk of sandwich construc- 
tion producing a thermal e.m.f. proportional to heat flux through 
disk, which is placed in soil just below surface. Details are also 
viven of another form of flux plate which is suitable for continuous 
recording using a thread recording galvanometer. 

From author’s summary 


1392. Meinzer, Oscar E., and Wenzel, Leland K., Movement 
of ground water and its relation to head, permeability, and 
storage, Hydrology, ed. by O. kk. Meinzer, New York, Dover 
Publications, 444-477, 1949. 

\ reprint of article “Hydrology,” by authors in) Physics of 
the Earth, TX, published in 1942. — Article is a very useful sum- 
mary of subject covered by title. Various formulas relating per- 
meability and discharge from a well are discussed, together with 
such matters as extent of care of depression and behavior of 
ground water in vicinity of wells. For a more detailed treatment, 
reference should be made to excellent monograph by junior 
Geol. Survey Water Supply 
Skempton, England 


author, published in 1942, as U.S. 
Paper 887. A. W. 


1393. Hvorslev, M. Juul, Subsurface exploration and sam- 
pling of soils for civil engineering purposes, W ways Exrp.Sta. Rep., 
xi + 521 pp., Nov. 1949. 

Report represents an up-to-date complete coverage of methods 
and apparatus used in soil investigation for foundation engineer- 
ing. Material is presented under two main divisions. The first 
deals with methods and procedures of subsurface exploration and 
sampling; the second gives a detailed description of the sampling 
apparatus in common use. Second part also includes methods and 
apparatus used in ocexn-bottom sampling and exploration for oil 
and minerals, as well as a discussion of the different soil-sampling 
methods. 
particular method to be used. 


Emphasis is placed on dependence of type of soil on 
An extensive bibliography is also 


included. Eben Vey, USA 


1394. Croney, D., Lewis, W. A., and Coleman, J. D., Calcula- 
tion of the moisture distribution beneath structures, Civil Engng. 
London 45, 524, 103-106, Feb. 1950. 

Paper describes two approaches to problem of calculating the 
equilibrium distribution of moisture in saturated soils (these in- 
Methods are based, respectively, 


clude most undisturbed clays). 
on soil moisture suction and on the consolidation characteristics 
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of the soil, both of which can be determined by laboratory gc 

The work was undertaken in connection with soil drainage , 

problem of estimating the thickness of roads and airfield ryny = 
From authors’ summan 


1395. Krynine, D. P., Vertical and horizontal Shearing 
stresses in earth masses, Proc. sec. int. Conf. Soil Mech. Poy, 
Engng. 7, 21-24, June 1948. 

In a homogeneous, undisturbed, semi-infinite soil mass, horigo:. 
tal and vertical planes are principal planes subjected to normg 
stresses which are proportional to the depth below the free oy. 
face. 
gion adjacent to the excavation. 
considerations concerning effects of such disturbances. 


A “sudden” excavation disturbs these conditions in g rs. 
Paper develops qualitatiy: 
Author 
developed the same ideas further in a later paper [see AMR 3. 
Rev. 1594]. O. Hoffman, Us4 


1396. U.S. Army, Corps of Engineers, Soil compaction inyes. 
tigation, Wways Exp. Sta. tech. memo. 3-271, Rep. no. 1, 43 pp. 
no. 2, 49 pp., no. 3, 22 pp., no. 4, 22 pp., Apr., July, Oct. gy 
Feb. 1950. 

These four papers contain a comprehensive investigation on tly 
compaction and mechanical characteristics of: (@) a clayey sand 
hb) a lean silty clay, (¢) a clean sand subgrade, and 
natural subgrades and two constructed subgrades of cohesiy 
soils. The test fills have been made by sheep’s-foot rollers an: 
rubber-tired rollers of various pressure intensities. During con- 
struction, moisture determinations, density tests, and field-in- 
place C.B.R. tests were made for each case. The same tests wer 
likewise made in the laboratory; and, eventually, unconfined an: 
triaxial compression tests were made on undisturbed samples con- 
pacted in the field and on material compacted in the laboratory 

Reports give very complete information on comparison oi! tr- 
sults of all these tests, and state substantial conclusions regarding 
use of the various types of field compaction equipment 

R. Spronek, Belgium 


1397. Doll, H. G., The microlog—a new electrical logging 
method for detailed determination of permeable beds, J. pi!" 
Tech. 21, 6, 155-164, June 1950. 


1398. de Mello, V. F. B., and Lambe, T. William, The proce- 
dure and significance of chemical and mineralogical tests on soils. 
Proc. Amer. Soc. Test. Mat. 49, 977-992, 1949. 

Paper presents modifications of procedures for chemical aii 
mineralogical soil tests for use of soil mechanicians. Tests covered 
are identification of soil minerals, determination of hydrogen-l 
concentration, detection of deleterious substances, and dete 
mination of exchange capacity and exchangeable bases. An 


tensive bibliography is included. C. M. Duke, Us4 


1399. Krynine, D. P., Some capillary phenomena in sand) 
materials, Highway Res. Board, Proc. 29th ann. Meeting, 520-59) 
1950. 

The problem of changing moisture conditions in subgrades 
highways and airport runways is important in their desi! 
Present information regarding the part which capillary moveme! 
plays in such moisture changes is incomplete. In order to sup? 
needed basic information, small scale tests were made to s'il 
both horizontal and vertical capillary movement of water tlrou#! 
tubes containing three types of sand. Effects of boundary co! 
tions and water vapor on moisture content were observed. in 
portant conclusions, limited to conditions of tests, indicate 
difference between vertical and horizontal capillarity cou>'' 


mostly in speed of movement; (2) boundary effect in vertical" 
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tests on outfiow face was reached resulted in temporary increase in 
Be and at moisture, followed by decrease to equilibrium point. 
nWays Frederick J. Converse, USA 
1a 
o ee, 
eating Micromeritics 
Four 
(See also Rev. 1383) 
i200. 1400. Bianchi, B., The granulometer separator (in It:lian), 
jorm Weil, Ital. 42, 4, 128-132, Apr. 1950. 
om a 4 device is described for giving a visual estimate of particle 
ore ay distribution in a water suspension. A suspension held in a 
tative snette is transferred to a number of fixed tubes of small diameter 
Luthor + stated intervals of time determined from Stokes’ law or from 
MR 3, Yowton’s law (if the particles are large and their motion turbu- 
ap 


’ ont). The transfer pipette is fixed to a rack and pinion arrange- 
yt and can be moved to the mouths of the smaller fixed tubes 


me 


inves- sranged in a line. The volume of particles in each of the latter 
3 pp., -yees a size-frequency distribution. Author presents design data 
1044 ud experimental results, together with a table of correction fac- 
ors when the motion of the particles is turbulent. While the 
on the oethod has no advantages over the usual hydrometer technique 
sand ised in this country, the method could be useful for routine 
| ysis by untrained personnel. J. M. DallaValle, USA 
hes} 
PS and 
= Geophysics, Meteorology, Oceanography 
Pl(-Lli- 
Ss Wer (See also Revs. 1231, 1382) 
- 1401. Pekeris, C. L., Free oscillations of an atmosphere in 
i which temperature increases linearly with height, Va‘. adv. 
= Comm. Aero. tech. Note 2209, 24 pp., Oct. 1950. 
¥ Note concerns a paradox which arises in the theory of long 
nem period atmospheric oscillations when it is assumed that tempera- 
2 ‘ure of the atmosphere increases linearly with height without limit. 
a \!] solutions for the equation for the hydrodynamical divergence 
then correspond to waves in which the energy per unit column is 
BEING uinite, although there are grounds for expecting that one solution 
peire i which it is finite will exist. This paradox occurs because a 
term arising from vertical acceleration is ordinarily neglected in 
the equation; if temperature increases with height, this term be- 
proce- colues Important at sufficiently high levels. Some calculations in 
| Soils, which this term is taken into account are described and applica- 
‘ions to the solar semidiurnal oscillation made. It seems to re- 
ati viewer that at high levels where term depending on vertical 
yvered weeleration is important, other terms depending on viscosity and 
pn-10n smilar absorbing agencies will also be of importance and that the 
deter- feet of these terms may be to modify the motion considerably. 
un eX M. V. Wilkes, England 
SA 
1402. Kuo, Hsiao-Lan, The motion of atmospheric vortices 
= and the general circulation, J. Weteor. 7, 4, 247-258, Aug. 1950. 
oo! 


) . . - . 
Paper deals with the motion of vortexes in upper troposphere as 
duced from derived equations of motion where certain assump- 


des ions 


are made regarding vortex structure and motion of the 
esig! hounding fluid. 


Assuming vortex to have a solid boundary, author derives the 
upP feueral Bernoulli equation for pressure on the boundary and 


stud shows th 


at solution depends upon a determination of the stream 


roug! “weton, which in turn can only be obtained when the absolute 
a“ “aty is uniformly distributed throughout the basic current. 

_ ‘Wo situations are then considered in which absolute vorticity is 
e = “stant. In the first, the Coriolis parameter and relative vor- 
wo 'y are constant (sum of these components is the absolute vor- 
tube 


'Y), Whereas in the second, these quantities are linear func- 
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tions of the longitudinal component y. For these situations, the 
stream functions are evaluated and the equations of motion for 
the vortexes obtained. 

Author next considers the more realistic case in which absolute 
vorticity is not uniform in the basic current, and vortex has no 
solid boundary. No exact solution to the vorticity equation 
could be tound, but direction and magnitude of the forees om 
vortexes arising from the vorticity distribution were obtainable. 
It is shown that cyclonic vortexes tend to move northward to 
regions of higher vorticity, whereas anticyclonic vortexes move 
southward to regions of lower absolute vorticity. Occasionally 
strong westerly jets in upper troposphere give rise to definite 
meridional zones of minimum and maximum absolute vorticity.. 
Under such conditions, cyclonic vortexes might be driven south- 
ward and anticyclonic vortexes northward, and the appearance of 
closed cold and warm cells is then observed in upper troposphere. 

Warren W. Berning, USA 


1403. Riehl, Herbert, A model of hurricane formation, ./ 
appl. Phys. 21, 9, 917-925, Sept. 1950. 

Author has made use of the increased quantity of meteorological 
data in tropical regions to describe more thoroughly than hereto- 
fore the fields of pressure, temperature, and velocity associated 
with tropical storms. By summarizing the results of many 
analyses of meteorological charts, he shows that the tropical storm 
represents a large scale vertical circulation through which a large 
portion of the air over a tropical ocean may pass in the course of 2 
few days. He uses chart analysis to explain processes which pro- 
duce the vertical circulation and to specify conditions required 
for development of «a tesulting 
generalizations, reviewer believes, represent a significant advance 


tropical storm. empiric:] 


in understanding the process of tropical cvclogenesis. However, 
author also employs largely intuitive physical reasoning which 
treats the equation of horizontal motion but omits from discussion 
the other hydrodynamic equations. Reviewer feels this proce- 
dure is justified only in cases in which individual terms in the 
equation can be specified independently of the others; however, 


in the tropieal storm such independence of terms is doubtful. 
fobert G. Fleagle, USA 


1404. Fleagle, Robert G., A theory of air drainage, J. Weleor. 
72, 6, 227-232, June 1950. 

A theoreticai treatment of down-slope winds is given which 
includes adiabatic compression and radiational cooling. Results 
indicate that the maximum drainage air speed is proportional to 
cotangent of elevation angle of the slope as opposed to cosine ot 
the angle (according to Prandtl), or directly to slope of the ground 
(according to Jeffreys). A dynamic solution which includes the 
inertia term, shows wind speed to be a dumped periodic function 
of time when friction depends upon first power of wind speed. 
Author believes that sketchy evidence supports this periodicity. 
An equilibrium solution using second power of wind speed for 
friction eliminates periodicity and appears to be more realistic. 
Derivation is based on particle mechanics so that predicted «ait 
speeds refer to successive motions of the same parcel rather than 
providing the changes in speed at a fixed place. 

lL. Machta, USA 


1405. Woeber, Walter A., The wind speed in structural cal- 
culations (in German), Ost. Ing.-Arch. 95, 7 8, 53-59, Apr. 1950. 

The correlation between wind-tunnel model tests and atmos- 
pherie conditions, as affected by Revnolds number (scale effect ) 
and Richardson’s number (thermal gradient effect) is discussed 
Trying to use drag coefficients found in wind tunnels, author pro- 
poses to determine the wind speed of storms from a statistics! 
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point of view. From a large number of measurements, he con- 
A maximum root 


riean square wind speed and a gust impulse factor are defined and 


cludes that the wind structure is nonperiodic. 


used in the force expressions to represent the dvnamic pressure, 
although the justification for the use of the gust impulse factor is 
not fully given. A review of the literature ot the variation of 
wind speed with height above ground is attached 


Y.C. Fung, USA 


1406. Press, Frank, Ewing, Maurice, and Tolstoy, Ivan, The 
Airy phase of shallow-focus submarine earthquakes, Bu//. seism. 
Soc. Amer. 40, 2, 111-148, Apr. 1950. 

An extension of theoretical work of Lamb and Pekeris shows 
that a prominent phase (| Airy phase) consisting of a group of waves 
of period 9-11 seconds, traveling across the ocean with a velocity 
of approximately 0.7 of speed of sound in water, should be 
present on seismograms of shallow-focus submarine earthquakes. 
This arrival corresponds to normal mode propagation at a sta- 
tionary value of group velocity through the acoustic svstem con- 
sisting of ocean and rigid ocean bottom. 

\ phase fitting this description has been observed on the Milne- 
Shaw instruments at Bermuda for a series of Dominican Republic 
shocks. The Wenner seismographs at Huancavo recorded the 
Airy phase of a shock southwest of the Galapagos Islands. 

The study of the Airy phase of a sufficient number of seaquakes 
would provide information concerning the nature of the ocean 
hottum, since the latter affects both the periods and velocities of 
the Airy phase. 

From authors’ summary by Walter H. Munk, USA 


©1407. Bartels, Julius, Geophysics (Geophysica, I, II (in 
Cierman), Naturf. Mediz. Deutschl. 1939-1946, vols. 17, 18; 
Wiesbaden, Dieterich’sche Verlagsbuchh., 237 pp., 307 pp., 1948. 

The two volumes contain a description of development of 
geophysical research in Germany from 1939-1046 with detailed 
Libliography. Most sections contain data on instruments. First 
begins with the form and figure of the earth, followed by results 
ou gravity and terrestrial magnetism. A section on the iono- 


here contains applications to radio-wave transmission and on 


a 
torecasts of ionospheric disturbances. First volume concludes 
with applied geophysical methods and gives some examples of 
finding of structures of economic importance in Germany. In 
second volume, a section on seismology includes developments of 
theory of elastic waves, their propagation in the earth, and effects 
of absorption and damping. Laboratory experiments show, e.g., 
propagation of elastic Waves across a discontinuity and the wave 
Records produced by artificial ex- 
A special section deals with investigations 


fronts involved in this case. 
plosions are discussed. 
of ground movements produced by earthquakes, machinery, 
traffic and artificial explosions and effects on buildings, and in- 
cludes vibrations of chimneys and bridges from wind. One see- 
tion covers vibration meters, accelerographs, geophones and re- 
lated instruments. Propagation of sound waves in atmosphere, 
including dispersion, is discussed. A section on oceanography 
contains information on instruments for measurements in open 
ocean as well as at the coast, data on tides and sea level measure- 
ments. A seetion on hydrology gives data on rainfall and on the 
balance of water between continents, rivers, and oceans. Last 
twosections discuss geodetic methods and ozone tn atmosphere. 
B. Gutenberg, USA 
1408. Vening Meinesz, F. A., Earth’s crust deformations in 
geosynclines, Proc. kon. Ned. Akad. Wet. 53, 1, 27-46, 1950. 
Author compares his own 1930 hypothesis that geosynelines 
are initiated by buckling of the earth’s crust with Bijlaard’s 1935 
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hypothesis. According to Bijlaard, local plastic deformation: 
occur first, analogous to flow lines in steel plates. After thickening 
of a locally plastically deformed strip, isostatic balance 
eccentricity of compressive force. This causes crust to boo 
downward and to form a geosyncline. Assuming viscous deforms. 
tion of crust, author calculates vertical movement of crys; ; 
geosyncline as function of time. He also examines possibility; P 
second crustal wave adjacent to primary geosyncline, as oveyrs » 
oil geosynclines of Java and Sumatra. He concludes that 
Bijlaard’s hypothesis is more likely and can explain many ques. 
tions otherwise difficult to account for. Throughout whole phie- 
nomenon it gives a satisfactory explanation of downbulging 
crust, which belts of negative gravity anomalies, discovered }y 
author, lead him to suppose. It also explains intricate patter o: 
these belts in Indonesia. 

teviewer agrees, of course, with these qualitative statemen: 
but he should like to see calculation improved quantitative); 
among other things, by taking account of increasing counterpres. 
sure of substratum during downward bending of crust. 

P. P. Bijlaard, Us4 


CUUSes 


vi 


1409. Trombe, F., Foex, M., and La Blanchetais, Ch. H, 
Solar energy furnaces (in French), C. R. Acad. Sei. Paris, 231, | 
44-46, Julv 3, 1950. 

Authors describe furnaces heated by solar radiation. [In thy 
previous papers, mentioned in present paper, they have show 
various effects of solar radiation, in particular, heating of an in- 
sulated cavity by solar energy. 
experiments carried out at Mont-Louis (France). 

Procedure of heating furnaces is by means of a parabolic miro 
with a horizontal axis and having a surface area of 3 m* Sole 
radiation is focused on the orifice of furnaces. Orifies diameters 
little larger than that of the image of sun produced by mur 
Energy received is a little more than 2 kw when solar radiatior 
tensity is 1 kw ‘m? (this is intensity of solar radiation «t \ 
Louis, altitude 1600 meters). 

Descriptions of furnaces of various capacities are given 
table summarizes maximum observed and calculated tempe 
A. D. Kafadar, UsA 


In this paper they give results 


tures in various furnaces. 


1410. Yeh, Tu Cheng, The motion of tropical storms under 
the influence of a superimposed southerly current, J. Meteor. 7,- 
108-113, April 1950. 

Author calculates for first time the 24-hour displacement 0! 4 
hurricane (a) in an easterly trade current, and (b) as this curret’ 
is affected by a disturbance in middle latitudes. The hurricae 
model chosen necessarily involves several assumptions.  Thes 
however, are sufficiently realistic to make paper of interest s 
first approximation. 

Hurricanes move with the mean speed of the trade and al) 
execute inertia oscillations about the mean path which & © 
direction of the trade. When a southerly current is superimpose’ 
due to interference from middle latitudes, the hurricane 4” 
celerates northward but at rates varying on the initial conditions 
Final storm positions after 24 hr for a given intensity of “ 
southerly flow may be 200 km and more apart—a significant ¢ 
tance from the practical viewpoint. H. Riehl, USA 


1411. Best, A. C., Empirical formulae for the terminal velocity 
of water drops falling through the atmosphere, (uar’. J. roy me 
Soc. 76, 329, 302-311, July 1950. 

Author fits a formula of the type V = A exp bz |! - 
(1 — (d/a)"}} to experimental data on the terminal velocities 
water drops ranging in diameter from 0.05 to 0.3 and 0.3 to 0 
mm. Here, V is terminal velocity, z height, d diame'e’ 


— P\ 


1413 


of 75-n 
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ition: ter of sphere of equivalent volume, and A, 6, a, and n are 
Ning cants. For diameters less than 0.05 mm, the drops are in the 
cokes region and V = Ad? exp 6z. Values of the constants and 





bend able errors are given for the three ranges of drop size for both 
OTM. the [.4 


\.N. standard atmosphere and the standard summer 
ist in »opieal atmosphere. Phillip Eisenberg, USA 
e 
- 1412. Martyn, D. F., Cellular atmospheric waves in the 
that ionosphere and troposphere, Proc. roy. Soc. Lond. Ser. A, 201, 
ques. 13, 216-234, Mar. 1950. 

” plies , ;heoretical study of moving electron clouds in ionosphere 
ng o vows that these phenomena can be treated by same type of 
ed by etyrbation analysis ordinarily applied by meteorologists to 


savelike disturbances in the troposphere. Hydrodynamic equa- 
ys of motion are linearized by assuming small perturbations in 
| » velocity and pressure fields, and are treated by assuming a 
ively year dependence of wind and temperature upon elevation. 
\aves that are periodic with time and horizontal distance are 
served. Although complete solution to perturbation equa- 
oA sons thus derived is not obtained due to mathematical com- 
njexitvy, some physically significant frequency relations are de- 

» &, loped. These consist in determining the frequency of oscilla- 
31, | ious which are bounded vertically, i.e., so that their energy does 
‘leak away from laver in question, and discovering what at- 


ents 


spheric conditions give rise to formation of such boundary 

LOW! vers. It is found that bounding can be achieved either by an 

1 its ppropriate distribution of wind speed with elevation, or by a 

its scontinuity in temperature or temperature gradient, being most 
eysitively dependent on the latter factor. 

While study was originally undertaken to study ionospheric 
rhances, work is shown also to apply to microbarometric 
tions in troposphere where periods of 10-13 min are shown 
-adequately bounded. Application of theory to ionosphere 
Ite silo supported by data, and it appears likely that previously ob- 
cd “vertically”? moving ion clouds are due merely to a phase 
ice with elevation in horizontally moving waves, due to in- 
tion of the charged particles with the earth’s magnetic field. 
eT is concluded that for these ionospheric waves to be adequately 
4 iided, y(e,/e,) must be less than 1.4. For those regions where 
spheric gases are dissociated, this conclusion is shown to be 


nder ISUDIC. 

79 viewer believes paper to be important because it is one of the 
successful and observationally well-documented attempts to 

of 4 ‘iy lonospherie disturbances by techniques used in the meteor- 

ret . of the troposphere. Joanne Starr Malkus, USA 


Lubrication; Bearings; Wear 


also (See also Revs. 1000, 1202) 


1413. Macks, E. Fred., and Nemeth, Zolton N., Investigation 
ot 75-millimeter-bore cylindrical roller bearings at high speeds. 
, Not. adv. Comm. Aero. tech. Note 2128, 54 pp., July 1950. 

h “aper contains new and substantial information on such practi- 
jis- “aspects as wear, roller slip, and circumferential distribution of 
\ ‘“"\perature in jet-lubricated cylindrical roller bearings as applied 
onventional aircraft gas-turbine engine. In the test rig, 

“scteant differences as to the operating characteristics men- 

‘ed Were found between the three standard types of bearings 
ly these characteristics could partially be checked with those 
‘n actual engine. Notwithstanding that roller slip ocea- 
“aly attained high values, especially at high speeds and low 
‘8, roller wear was negligible as long as failure did not occur. 
‘act is aseribed to the hydrodynamic formation of an oil 
“iat the authors, inspired by the theory of Biiche [ V D/- 


city 


a 


is 
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Forschung. 5, 237 -244, 1934], postulate to exist between the rollers 
and their raceways. Reviewer cautions that Biiche’s theory needs 
revision in order to xccount for the equilibrium of the rollers. 

H. Blok, Holland 


1414. Lawrence, K. B., A mathematical evaluation of pres- 
sures in a grease-lubricated bearing, 7'rans. Amer. Soc. mech. 
Engrs. 72, 4, 409-413, May 1950. 

Author applies Christopherson’s treatment [Proc. Inst. mech. 
Engng. 146, p. 126, 1941] to a case of a journal bearing lubricated 
withgrease. Treatment, based on curves connecting viscosity with 
rate of shear, makes no allowance for a vield value or for any 
Problem is simplified by 
assuming that boundary conditions are zero pressure at edges of a 
finite bearing covering an are of 249°. Further simplification is 
achieved by assuming a constant mean film temperature. 

Correspondence of form of calculated curves with 
{title souree, 71, p. 555, 1949: 
AMR 3, Rev. 2835] is not conclusive evidence of the power of the 


separation of components of grease. 


those 


achieved by Cohn and Oren 


method because it is not possible to check angular correspondences 
of the points of maximum pressure. Moreover, the clearance 
assumed for caleulation purposes differs by a factor of over two 
from that used in the experimental work referred to. It is re- 
grettable that the calculations relate to a single speed of rotation, 
as Cohn and Oren report virtual constancy of pressure for a five- 
fold speed variation. Reduction of viscosity with shear rate may 
possibly compensate for increase in speed leading to a virtually 
This should be ex- 
plored as it has important technological implications. 

While simplification of assumptions may prevent the treatment 


constant value of the Sommerfeld variable. 


from being exhaustive, it is welcomed as a first attempt to solve a 
diffeult but important problem. FF. T. Barwell, Scotland 


1415. Johnson, Robert L., Godfrey, Douglas, and Bisson, 
Edmond E., Friction of surface films formed by decomposition of 
common lubricants of several types, Nat. adv. Comm. Aero. tech. 
Note 2076, 28 pp., Apr. 1950. 

The effect on friction of decomposition films formed by heating 
various petroleum and synthetic lubricants in contact with a 
steel surface is studied, using an spparatus employing an elas- 
tically restrained spherical rider moving in a spiral path on a 
rotating disk. The decomposition films cause significant reduc- 
tions in friction. A thin film of the decomposition product of a 
silicone polymer in conjunction with the undecomposed liquid 
was particularly effective in lowering friction. Authors believe 
these low values are due to low shear strength of the film rather 
than hydrodynamic action of a very viscous film. 

Milton C. Shaw, USA 


1416. Wannier, Gregory H., A contribution to the hydrody- 
namics of lubrication, Quart. appl. Math. 8, 1, 1-82, Apr. 1950. 

Paper is composed of three sections. Section 1 deals with « 
new derivation of the well-known Reynolds equation. This arise= 
from the Stokes equations in first approximation if all quantities 
entering latter are expanded in powers of the film thickness 
Simple formulas are expanded giving such unknowns as the trans- 
verse pressure gradient from the Reynolds solution. The stand- 
ard assumption that latter is zero is superfluous. 2, 
pressure distribution, resultant load, torque, and coefficient of 
friction are calculated for the closed infinite eyvlindrical bearing 
(no side leakage). Starting from Stokes equations, author applies 
the known electrostatic solution of the Laplace equation to solving 
A comparison 


In section 


the problem of flow between two eccentric circles. 
with Reynolds limit of very thin oil film shows that the differences 
Section 3 deals with the closed spherical 


are not very marked. 
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bearing with side leakage. Solution of the exact mathematical 
problem being too difficult, pressure, resultant load, torque, and 
coefficient of friction are calculated in the Reynolds limit; this 
also has not been done up to this time. Analysis shows that side 
leakage does not play «a very essential role in the theory of 
lubrication. All the main features are the same in the two cases: 
pressure maximum near the point of least clearance, region of 
negative pressure of the exit side, antisymmetry of the pattern. 
A factor of the order !/s indicates the effect of side leakage on the 


pressure. W. Kochanowski, Germany 


1417. Kahlert, W., The influence of the inertia forces in the 
hydrodynamic theory of film lubrication (in German), /ngen.- 
Arch. 16, 5-6, 321-342, 1948. 

The theory of film lubrication generally admits that inertia 
forces are negligible. Author develops a mode of calculation tak- 
ing into account, to a degree, these forces for bearings with infinite 
width. The velocities, pressures, resultant of pressures, point of 
application of this resultant, friction and coefficient of friction are 
first calculated in the usual manner (viscosity constant) and are 
indicated with index 1 (am, m, /:, 71, and w,;). These values of 
velocities and their derivatives are then used for calculating 
inertia terms of the differential equation of Navier-Stokes, applica- 
ble to plane fluids. 
values can be secured for wand p (ug, px) from the Navier-Stokes 


motion of incompressible Correction 
equation and from the equation of continuity, with convenient 
limiting values of ug. The admitted values for velocity and pres- 
UK, P2 
This theory is applied to slide-in shaft bearings 
and the different correction values are found to be proportional to 
a number R,* (A R,*) connected with the Reynolds number. For 
the slide bearings, FP, is found to be equal to (ul/v)(h/l)? (h film 
thickness, / slide length). 

The application point hardly changes. The coefficients of 
correction for the coefficient of friction are small and positive for 
— hs)/he smaller than 2, and negative for larger 


sure are then: w = ™ +4 = p, + pr, and so on for other 


characteristics. 


values of (A, 
values. 

In calculations of the half closed bearings, pressures p,, given 
by positive values of classical theory on the whole enclosed shaft, 
ure used for determining inertia terms of the differential equation. 

Correction factors for the pressures are small and generally 
positive except for small values of relative eccentricity and in 
Direction of the pressure resultant is practically 
for the coefficient of friction 


vicinity of outlet. 
unchanged. Correction 
(smaller than 2%) are positive for values of relative eccentricity 
smaller than about 0.5, and negative for larger values. 

In his introduction, author gives some bibliography but men- 
tions only the names of Reynolds and Michell of the English 
literature. The appreciation of influence of inertia forces on 
values of classical theory, for chosen example, seems too large (p. 
324, no. 3). D. DeMeulemeester, Belgium 


factors 


1418. Levitsky, M. P., On the temperatures of the friction 
surface of solids (in Russinn) Zh. teckh. Fiz. 19, 9, 1010-1014, 
Sept. 1949. 

Temperature at rubbing solid surfaces is shown theoretically to 
depend on square root of relative speed, rather than directly on 
Discrepancy is due to 

By taking this effect 


this speed, as in the work of Bowden. 
effect of heat loss into the moving surface. 
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into account, Bowden’s formula is made to agree with th. 
author. The derived relationship has been experimentally yers, 
during metal cutting. Walter W. Soroka, U4 


Marine Engineering Problems 
(See also Rev. 1028) 


1419. Van Lammeren, W. P. A., State of the scientific Te 
search at the Netherlands Ship Model Basin in Wageningen . 
Dutch), Schip en Werf 17, nos. 16, 17, 357-363, 379-385, Lug 
1950. 

Paper surveys the financial and staff organization of the 4). 
partment for scientific research of the Netherlands Ship Modi 
Basin. It contains a statement on the progress of 16 subjects oy 
the long-distance research program, mainly in the field of sj 
propulsion. A description is given of the extension of the knoy 
Wageningen systematic screw series to larger disk-area ratios 
smaller pitch ratios, and two- and five-bladed propellers, spec| 
propeller designs for tugs and icebreakers are discussed. The }y. 
fluence of cavitation on the thrust of propellers is treated, as \, 
as the vibration of propeller blades. Other subjects included 
the influence of air content of the water on burbling and sh 
cavitation, and cavitation erosion. The development of «»- 
structional principles for wake-adapted propellers and the app! 
tion of profiles of shockfree entrance in an inhomogencou 
locity field are described. Measurements on the characteristics: 
thin von Karman-Trefftz profiles in cavitating condition, carr 
out in a special flume built in the cavitation tunnel, are wu 
under way. 

Paper is generally descriptive, but reviews very interesting 


search activity in the ship-propulsion field. 
L. Troost, Holland 


1420. Castagneto, E., The screw propeller with adjustable 
blades in its hydrodynamic behaviour (in Italian), Hiv. ) 
Suppl. tech., 49-68, July 1948. 


1421. Biichi, G., The shell as improvement of the helical 
propeller (in Italian), Riv. maritt. Suppl. tech., 7-47, July 194s 


1422. Strandhagen, Adolf G., Schoenherr, Karl E., ant 
Kobayashi, Francis M., The dynamic stability on course of towed 
ships, Soc. nav. Arch. mar. Engrs., no. 21, 15 pp. May 1950 

Towing of an unpowered vessel by « powered vessel by nv 
of a towline may become very difficult und even dangerous \ 
the vessel tows unstably. Stability is treated by the ki 
method of examining the dynamical consequence of an infini':: 
mal disturbance from equilibrium. The novel featur 
thorough investigation of the effect of an additional paran 
ratio of towline length to length of ship. 

Stability analysis vields an equation of fourth degree for tie» 
called “‘stability index.”” Routh’s criteria are then applied to 
cuss stability. Method is illustrated by application to a 10) 
destroyer and a towed minesweeper. An alternative method ©! 
vestigating stability by means of graphs of the roots of the » 
bility equation against the towline-length parameter Was -* 
gested and illustrated by the reviewer in the written discus*! 


present paper. L.. Landweber, (™ 
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